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Tuts work formed the basis of the Cavendish Lecture delivered 
before the West London Medico-Chirurgical Society on June 22, 1923 
It contains a preliminary statement of the results to which I have 
arrived on the question of speech and cerebral localization. I hope to 
deal with the history, the clinical phenomena, and the anatomical 
data of aphasia more fully in book form, and have therefore ventured 
to omit all reference to the voluminous literature which has grown up 
around the subject. Nor have I referred to the valuable summaries of 
clinical reports contained in the book by Moutier [10{| or in the three 
volumes compiled by Henschen |7|. I hope, however, later to collate 


my results with those of my predecessors. 


CHAPTER I.—WHAtT IS MEANT BY LOCALIZATION OF FUNCTION ? 


No one doubts that speech in its highest forms can be disturbed by 
destruction of the tissues of the brain, or that the manifestations differ 
according to the situation of the lesion. ‘These crude facts have been 
habitually cited to prove the existence of “‘centres”’ for the various 
aspects of speech and an enormous literature has grown up around 
their supposed anatomical localization. But before it is possible to talk 
of ‘“‘centres’’ for speech, we must first determine the nature of the 
functions that we believe to be “ localized’ in these particular areas 
of the brain, and consider what we understand by this expression. 

Now the views as to the nature of these “‘ centres” vary profoundly. 
According to a prevalent conception they consist of specially restricted 
depositions of cells which initiate and carry out those motor, auditory, 
or visual activities of which speech in its widest sense is composed. 
The surface of the brain is thought to be starred with a number of 
minute areas, each of which is responsible for initiating a specific act 
of motion or sensation; these are combined synthetically to form 
groups of functions of varying complexity. Hach such “centre” has 
2 definite position and function; like the push of an electric bell, it is 


tixed at one spot and produces a constant and predetermined effect. 


-‘* Motor Centres”’ and Excitation of the Cortex. 


gl. 


These mechanical ideas were based mainly on the results of elec- 


trical excitation of the cortex, particularly over the “ motor” area. But 


they no longer appeal to more thoughtful experimenters, and the work 


of Sherrington and his colleagues on the anthropoid apes has shown 
how little such an interpretation is justified, even by the positive effects 
of stimulation. For the response from any one cortical point is not 





‘ 
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constant: it varies both in the nature of the movement evoked and in 


the part of the body thrown into action. The reaction depends not 


only on the site of excitation, but on the character of the events by 
which it has been preceded. 

Successive stimulations of one and the same spot at short intervals 
of time usually produce definite facilitation and an increase in the 
amplitude of the response. Sometimes, however, the nature of the 
reaction changes; thus, a point, which began by yielding primary 
extension, may come to yield flexion in the latter part of a series of 
stimuli. This reversal, when it occurs, may appear slowly or, in some 
cases, develop with great rapidity; it may consist only of relaxation of 
the muscle, which was originally thrown into contraction from the 
particular cortical points; or there may be simultaneous contraction 
of its antagonist, previously the site of inhibition. (Graham Brown 
and Sherrington |2|, p. 254.) Repeated or strong excitation of a 
flexor point often temporarily diminishes or suppresses the subsequent 
response of an extensor point; a similar increased resistance to flexion 
can also be produced, though less easily, from an extensor point. Hven 
stimulation applied to the afferent fibres of a peripheral nerve, such as 
the ulnar, may have a profound effect upon the nature of the response 
subsequently obtained from a definite cortical area. 

Graham Brown and Sherrington (p. 277) sum up as follows: 
‘“What we desire to stress in regard to the reaction of the cortical 
point on the antagonistic muscle-pair is the influence of shortly pre- 
current excitations, both of itself and of other points, and of afferent 
channels. And inthis respect the functional instability of some cortical 
points seems to be greater than those of others. The instability is 
great enough to be easily demonstrable under narcosis as in our experi- 
ments. It may well be even greater in normal conditions without 
narcosis. Indeed, the frequency of reversal as a phenomenon attaching 
to the reactions of points in the motor cortex suggests that one of th 
functions of the cortex may be performance of reversals, and that the 
greater predominance of reversal under cortical than in purely spinal 
or decerebrate reflexes is because reversal is one of the specific offices of 
the cortex cerebri.”’ 

These ideas were developed still further in the remarkable paper of 
Sherrington and Leyton, published in 1917. Cortical motor points are 
functionally unstable and, during systematic exploration, three pheno- 
mena are liable to appear, all closely akin, “‘ facilitation,”’ ** reversal ’’ and 
“ deviation”’ of response. For example, the whole anterior border of the 
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motor field can be made to extend further forward by facilitation, and 
the area from which some particular movement can be obtained may be 
considerably enlarged. On the other hand, the nature of the response 
can be reversed either by repeated excitation of the same point, or by a 
previous stimulus applied to some part, which normally yields an oppo- 
site reaction. Deviation was exemplified by the following experiment, 
which I quote verbatim (p. 141) :— 

“The examination of the motor area had in this experiment been 
begun at the top limit of the arm area in shoulder region, and proceeded 
systematically from point to point inthe downward direction. Followed 
in this manner elbow flexion soon became the leading (primary) move- 
ment, and continued so very nearly or even quite down to the inferior 
genu of sulcus centralis. Beyond a certain point, which was minutely 
and precisely marked on the map made, elbow flexion disappeared 
abruptly, and facial movements appeared in the form of closure of 
opposite eyelids. The lower margin of arm area having thus evidently 
been reached, we turned to the delimitation of the face area. The 
examination of this area we started at the lower (Sylvian) end of sulcus 
centralis, and thence proceeded point by point upward along the pre- 
central gyrus not far in front of suicus centralis. In due course the 
point yielding closure of opposite eye was again reached, and it was 
found that then on proceeding farther upward to the point that had 
previously yielded elbow flexion as its primary movement, that point 
now yielded adduction of the thumb as its primary movement, and, a 
little farther upward, movement of index, chiefly extension, was added 
to that of thumb: and movements of thumb and index continued to be 
primary movements right up through the region which previously had 


given elbow flexion as primary response, and thumb and index move- 


ments as primary responses trespassed actually into the area that had 
previously yielded shoulder movements.’ Here “ deviation of response ” 
affected a series of points forming a considerable fraction of the whole 
arm area. 

But this ‘‘ deviation ’’ could be produced in a still more remarkable 
manner. An electrical stimulus, applied to the post-central convolu- 
tion, evoked no direct response in the anthropoid apes; yet it might 
profoundly influence the nature of a subsequent discharge from the 
motor cortex (Graham Brown [4]). Not only could it facilitate the 
response from adjacent precentral points, but even the form of move- 
ment evoked might be fundamentally changed by antecedent stimula- 
tion of an apparently “ silent ’’ area. 
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They conclude that phenomena such as facilitation, reversal and 
deviation of response, evidence of the functional instability of cortical 
motor points, are indicative of the enormous wealth of mutual associa- 
tions existing between portions of the motor cortex. “‘ The acquirement 
of skilled movements, though certainly a process involving far wider 
areas (cf. v. Monakow) of the cortex than the excitable zone itself, may 
be presumed to find in the motor cortex an organ whose synthetic 
properties are part of the physiological basis, which renders that acquire- 
ment possible.’ They add, ‘‘ Such synthesis involves time adjustments 
as Well as spacial adjustments.” In fact, in the words of Franz, “ the 
motor cortex is a labile organ.” 

These luminous experiments show the fallacy of conceiving the 
motor cortex as the seat of strictly limited “‘ centres” of pre-ordained 
function. Cortical activity, even when aroused by electrical stimulation, 
is revealed as a march of events with a definite temporal relation. ‘The 
response obtained from any one point, at a particular moment, depends 
on what has happened before. Excitation of a spot, which caused 
flexion of the elbow, may provoke the opposite effect if it follows some 
event, motor or sensory, favourable to extension. In the same way an 
area, associated at one time with contraction of the face, may yield 
movements of the elbow if approached from above downwards on the 
precentral vyrus. The past plays a predominant effect in the response 
obtained at any one moment, and this in turn helps to determine in 
advance the form of the future reaction. 

These facts show that the “ motor’ centres cannot be the sole and 
primary foci from which movements are initiated. They form rather 
the means by which we are enabled at will to interfere with otherwise 
automatic acts. A series of high-grade movements are associated 
together in the acquirement of some aptitude, which, though at first 
learnt wittingly, ultimately becomes automatic. Cortical activity can 
then interfere with this series of actions and modify them in accordance 


with our voluntary requirements. 
The Effect of Cortical Ablation or Injury. 


ven complele ablation of one of these ‘‘ centres” produces a 
transitory loss of function only, provided the injury does not extend 
deeply into the substance of the brain. Sherrington and Leyton ([8| 


p. 188) removed the whole area from which movements of the hand 
could be evoked by electrical stimulation. After recovery from the 


transient loss of power, the site of the injury was again exposed and 
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stimulated without effect ; the cortical tissues were then exci-ed over a 
still wider area without producing any permanent or mater':! change in 
the condition of the hand. Evidently the restoration oi function was 
not due to the residue of a limited “hand area,” which had escaped 
removal ; nor was it the result of some vicarious activity on the part of 
neighbouring ‘“ centres.”” But, after neural shock had passed off, the 
animal still possessed the power of re-learning an action which had 
been disturbed by the anatomical destruction. 

Any change that may result permanently from the ablation of limited 
areas of the cortex is too subtle to be betrayed under experimental con- 
ditions by destruction of the so-called “‘ motor centres,’ even in the 
anthropoid apes. But the afferent activities of the cortex stand in closer 
relation to consciousness than movement, and the condition of sensibility 
in man, after local injury to the surface of the brain, forms a better 
indicator of the nature of the functional disturbance. 

We were able to show that the cerebral cortex is the organ 
by which we can focus attention upon the changes evoked by 
sensory impulses. A pure cortical lesion, which is not advancing or 
causing periodic discharges, may change the sensibility of the affected 
parts in such a way that the patient’s answers appear to be untrust- 
worthy. Such diminished power of attention makes estimation of a 
threshold impossible in many cases; uncertainty of response destroys 
all power of comparing one set of impressions with another and so 
prevents discrimination. 

3ut in addition to its function as an organ of local attention, the 
‘sensory’ cortex registers and retains the physiological dispositions 
produced by past events. These profoundly modify all subsequent 
actions. They may be manifest in the form assumed by sensations or 
images, but more often, as in the case of spacial impressions, remain 
outside consciousness. Here they form organized models of ourselves, 
which we termed ‘“‘ schemata.’’ Such schemata, although they may 
act solely on the physiological level, are essential for all accurate 
spacial recognition; for they modify the impressions produced by 
incoming sensory impulses in such a way that the final sensations are 
charged with a relation to something that has happened before. 

The part played by the cortex in sensation is concerned with those 


physiological processes which underlie projection and discrimination. 
The loss of function appears in three forms, as inability to appreciate 
spacial relationships, defective reactions to stimuli of graduated inten- 
sity, and failure to recognize similarity or difference in objects of various 
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shapes and weights. The crude qualitative aspects of touch, pain, heat 
and cold are not affected by a superficial lesion of the brain; they are 
functions of a subservient organ, the optic thalamus. 

We saw reason to believe that these three aspects of sensibility were 
not always affected uniformly, or in any constant relation to one 
another by a cortical injury. Sometimes one group of tests, sometimes 
another, revealed a disturbance of greatest severity and widest extent 
Such variation proves that the physiological processes, necessary for 
the due appearance of these different aspects of sensation, can be thrown 
into disorder more or less independently by lesions situated at different 
positions on the surface of the brain. 

Moreover, I was able to show that the various portions of the body 
were not equally affected by injuries of the “sensory” cortex ; those 
closely connected with the performance of conscious acts, variable at 
will, showed the most intense loss of function and could be disturbed 
from a wider extent of surface on the brain. Such parts as the hand, 
which are endowed with the greatest power of discriminative sensibility, 
suffered most severely ; for the finger and thumb of man are little more 
than mobile sense-organs. Next in order came the sole of the foot, 
which habitually exerts discriminative activity in walking. The trunk 
is less likely to be affected, for the movements in which it is employed 
are mainly carried out automatically. 

All cerebral activity consists of a march of events performed in part 
consciously, but to a greater extent unwittingly. On the physiological 
level the cortex undoubtedly plays a role in many automatic acts; but 
it also permits us to intervene to alter a sequence or to initiate some 
variation in accordance with circumstances. Thus, we are enabled to 
acquire with ease new aptitudes and facilities; once fully learnt, these 
in turn become more or less automatic. The deeper and wider there- 
fore the injury to the cortex and underlying structures, the graver and 
more permanent is likely to be the loss of function; but we must never 
forget that it has disturbed a highly organized act and has not removed 
a strictly definable anatomical “ centre.”’ 


CHAPTER II].—Wuat FUNCTIONS ARE DISTURBED BY A LOCAL LESION 
OF THE BRAIN, WHICH AFFECTS SPEECH ? 


Failure to appreciate the nature of the speech defects produced by 
local lesions of the brain has been responsible for much disappointment 
and waste of effort. A vast mass of valuable anatomical investigation 
has been rendered nugatory because the observer has been content to 
ecord the manifestations in general conceptual terms. 
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We are told in the clinicai records that the patient was unable to 
speak, to read or to write; it is considered sufficient to note categori- 
cally that these acts were or were not possible, although in the vast 
majority of instances they could be carried out in one way, but not if 
the task was more severe or had been set ina different form. Thus a 
man may be able to write his own name and address, but not those of 
his mother with whom he lives. However careful the anatomical 


examination, cases are useless for the purposes of cerebral localization, 
where our only information is contained in the statement that the 
patient could not speak, read or write. Still worse are those where he 
is said to have suffered from “ alexia”’ or “‘ agraphia.” 

But even greater difficulties are encountered, if we consider the 


manifestations of aphasia under the headings of motion and sensation. 
Both physiological experiment and clinical experience show that 
destruction of parts of the precentral gyrus may cause loss of movement 
in the face and tongue. In the same way lesions of the occipital pole 
are followed by some loss of sight and those of the temporal convolutions 
by an affection of hearing. 

Since normal exercise of the power of speech, in its widest sense, 
demands perfect movements of the tongue and the preservation of 
vision and hearing, these three functions were thought to form its 
constituent elements. It was assumed further that the products of 
disorganized speech would fall into the categories of motion and sensa- 
tion. Aphasia was classified as ‘‘ motor,” “‘ visual,’ or “ auditory,” and 
an anatomical site was sought for each of these varieties. 

But innumerable clinical observations have shown that this is not 
the case. The negative effects of a cerebral lesion are manifested in 
terms of the function disturbed ; loss of sensation of cortical origin is 
expressed as some defective form of the psychical act. Still more is this 
true of disorders of speech. ‘They occur at a level of integration far 
above that of movement, or even of such specialized forms of sensation as 
vision and hearing; aphasia is manifested in terms of a group of 
functions I have called symbolic formulation and expression. 

One and the same anatomical lesion can cause loss of function at 
diverse levels of cerebral activity. Thus, a cortical injury of the post- 
central convolutions may produce not only gross defects in the highest 
aspects of sensation, but also diminution in muscular tone [6]. For, 
at this situation in the nervous system, the vital activity of the cortex is 
expressed in presentations to consciousness concerned with the position 
of the body in space and also in the purely physiological condition of 
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tonic posture. Should a lesion of the left half of the brain be so situated 
that it causes loss of movement in one half of the tongue, it may at the 
same time be associated with some defect of speech. The want of 
power in the tongue is obviously a “motor”? phenomenon; but the 
verbal disorders cannot be described under this heading. They belong 
to a higher order of integration. In the same way an injury to the 
hinder part of the brain may produce some form of cerebral blindness, 
accolmpanied by aphasic manifestations. Both are due to one ana- 
tomical lesion; but, whilst the loss of vision is truly “ sensory,” the 
defects in speech belong to a superior level of function. 

Moreover, the conception that the various forms of aphasia can be 
classed as motor or sensory implied the fallacy, that cerebral destruction 
reveals the elements out of which an act of speech is composed. On 
this assumption, speech is analysed by the lesion into its synthetic com- 
ponents, as a salt is broken up into an acid and a base. 

So long as we are dealing with the negative manifestations of a 
lesion of the central nervous system this is not the case. Vositive 
phenomena, such as the spasticity of hemiplegia, or the over-response 
to painful stimulation which may follow lesions of the optic thalamus, 
reveal the activity of lower centres released from the control to which 


they are normally subjected. But as soon as we are concerned with 


purely negative manifestations, such as those of aphasia, the products 


of disintegration appear as some defect of a highly organized group of 
functions, all of which belong to the same level. No one is dominant 
or subservient to another; they are equipollent in the hierarchy of 
cerebral activities. 

Speaking, reading and writing are highly developed actions, which 
have been acquired during the life of the individual. They are 
learnt with effort and constantly improved by practice. When they 
are disturbed by an organic lesion, the orderly march of a series of 
events is interrupted ; the act of speech fails in one way or another, 
assuming different forms, just as a man’s gait varies according to 
whether he has injured his toe or his heel. The necessary processes can 
no longer be carried out perfectly ; but the particular form assumed 
by the disorder is the consequence of preventing in part the expression 
of certain highly developed functions and does not reveal the primitive 
elements out of which they were developed. 
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§ 1.—Symbolic Formulation and Expression.’ 


Most previous observers assumed that the perfect use of language in 
its various forms demanded certain activities of mind and body, and 
that these could be deduced by a priori reasoning on general grounds. 
These factors were supposed to form categorical groups, which were 
exposed by the disintegrating effect of disease, and thus, by examining 
the clinical manifestations, we could discover the synthetic elements 
out of which speech was composed. Some observers adopted as units 
the acts of speaking, reading and writing ; others divided the phenomena 
into ‘“‘motor”’ and “sensory,” ‘‘emissive’’ and “receptive,” whilst 
many were content with the purely descriptive terms of “ apraxia” and 
‘“‘agnosia,’ which have no more explanatory value than the word 
“aphasia ” itself. 

Analysis of the facts of clinical observation has led me to funda- 
mentally different conclusions; for, when a complex mode of behaviour, 
such as the use of language, is disturbed by structural disease, the loss 
of function is manifested in terms of the process itself and does not 
reveal the elements out of which it has been built up. Moreover, the 
various mental] activities, interrupted during acts of symbolic formula- 
tion and expression, can frequently be exercised in a normal manne 
during some other form of behaviour. Thus the patient may have 
profound difficulty in manipulating visual images at will for the purposes 
of verbal expression, although he can employ them with ease in other 
modes of thinking. It is not images as such that are disturbed, but 
images used in a certain manner directed towards a definite end. 

By symbolic formulation and expression I understand a distinct 
mode ot behaviour in which some verbal or other symbol plays a part 
between the initiation and execution of the act. This comprises many 


procedures, not usually included under the heading of the use of 


language, and the functions to be placed within this category must be 
determined empirically ; no definition can be framed to cover all forms 
of action, which may be disturbed at one time or another according to 
the nature and severity of the case. If clinical experience shows that 
some particular form of behaviour is affected in association with these 
speech defects, it must be included, although it is not logically implied 
in the purely descriptive term, ‘‘ symbolic formulation and expression.” 

1 In my earlier papers I spoke of *‘ symbolic thinking and expression.’ It was pointed 
out to me that this was too wide and indefinite a designation, and I have therefore adopted 


‘ symbolic formulation and expression ” as more nearly approximating to my meaning and 


intention. 
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Since, then, it is impossible to define the exact limits of this group 
f functions, I shall attempt to enumerate shortly the various acts 
which may be thrown into disorder, when a unilateral lesion of the 
brain disturbs the use of language. 

It is not the “general intellectual capacity ’’ which is primarily 
affected, but the mechanism by which certain aspects of mental activity 
are brought into play. Behaviour suffers in a specific manner; an 
action can be carried out in one way, but not in another In so far as 
these processes are necessary for the perfect exercise of mental apti- 
tudes, “ general intelligence ’’ undoubtedly suffers. For a man who, in 
the course of general conversation, is unable to express his thoughts, 
or comprehend the full significance of words and phrases, cannot mov 
freely in the general field of ideas. If, in addition, he cannot mani- 
pulate numbers with ease, or find his way from one place to another, he 
will certainly appear to be more stupid than his fellows. Moreover, it 
must not be forgotten that the intellectual life of civilized man is so 
dependent on speaking, reading and writing, that any restriction 
these powers throws him back upon himself: he shuns company and 
cannot occupy himself with the newspaper or social intercourse. ‘This 
inevitably leads to a diminished field of thought, and many aphasics 
gradually deteriorate in mental capacity. Yet closer observation shows 
that this ‘‘ want of intelligence’ is based primarily on some distinctive 
defect in a definite form of behaviour. 

The more nearly the task approximates to a simple act of matching, 
the less does it suffer in those forms of defective speech on which this 
work is founded. All my patients could choose some familiar object, 
colour, or geometrical figure, which corresponded to the one shown to 
them. For in such tests the sensory pattern aroused by visual stimula- 
tion is matched with that produced by some one of the forms or colours 
on the table. No symbolic formulation intervenes of necessity between 
perception and the act of choice. 

In the same way if one of the geometrical shapes or implements of 
daily use is placed in the normal hand out of sight, the patient can 
select its duplicate from amongst those on the table in front of him. 
Here tactile sensations evoke an image, which has obvious similarity 


with the visual impressions produced by some object within his sight 


But any act of mental expression which demands symbolic formula- 
tion tends to be defective, and the higher its propositional value the 
greater difficulty will it present. ‘thus a patient may execute a 


command to hold up his hand, although he is unable to carry out an 
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order to touch with it his eye or his ear. The addition of the second 
factor has rendered it too difficult; the larger the number of possible 
alternatives presented by the task, the more certainly will the desired 
action be defective. By this means it is possible to grade the patient's 
disability. He is first required to carry out a series of movements such 
as ‘‘ Lift your hand,” “‘ Shut your eyes,” etc., which name one part of 
the body only. Then the right or left hand is specified, and the task 
is gradually increased in severity, until at last it is brought up to the 
multiple alternatives of the full hand, eve and ear tests. Somewhere on 
this ascending scale of difficulty the aphasic will break down, and this 
gives a rough indication of the degree to which this particular form of 
behaviour is affected. 

Any modification of the task which lessens the necessity for symbolic 
representation will render its performance easier. Thus, a patient 
who finds extreme difficulty in imitating gestures accurately, sitting 
face to face, makes no mistake when they are reflected in a mirror: 
for this is in most cases an act of direct imitation. But, if instead of 
reproducing the movements he sees in the mirror, he is asked to write 
them down on paper, he falls into the grossest errors, because he is now 
compelled to express them in verbal symbols. Acts which can be 
imitated with ease cannot be formally expressed. 

Many patients cannot find words sufticient for current speech or the 
accurate designation of objects; yet they can choose correctly both to 
oral and printed commands. For the verbal formula is presented to 
them ready made, and comprehension of its meaning is an easier process 
in such cases than the act of evoking it at will. Once the word has 
been presented to the patient, it calls up an image which corresponds to 
some object before him; but naming is impossible, because he cannot 
reproduce the adequate verbal symbol to demand. 

The more abstract the symbol the greater difficulty does it present 
in cases where the use of language is defective. The words “ knife,” 
“penny,” ‘‘ match-box,” are direct verbal symbols, appropriated ex- 


clusively to these objects by long familiar use. The names for colours, 


on the other hand, are more abstract; from the materials before us, 
consisting of paper, cloth or silk of different shape and texture, we 
abstract one quality which we call its colour. Thus many aphasics, 
who can designate correctly objects of daily use, fail when they attempt 
to find the names for colours. 

On this principle we can explain the behaviour of No. 2, who, 
though unable to name colours, described them appropriately if he was 
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allowed to employ a simile or metaphorical phrase. For example, when 
he failed to recall the name for * black,’’ he described it as ‘* What you 
do for the dead ’’; this he shortened to “‘ dead,’ and could employ the 
single word to designate the colour because of its metaphorical signi- 
ficance, although he was unable to evoke the more abstract term 
** black.” 

It is a well-known fact that many aphasic patients, who are unable 
to write spontaneously, can copy printed matter in capital letters; in 
most cases this requires little more thought than imitative drawing. 
But to copy print in cursive handwriting is an act of transliteration 
demanding a certain degree of symbolic formulation. It is not sur- 
prising, therefore, that this form of behaviour is frequently disturbed, 
although it suffers less than spontaneous writing. 

Sometimes it is possible to grade the extent of the patient's dis- 
ability by means of these tests. He may be completely unable to write 
spontaneously, but does so," though imperfectly, to dictation, and can 
copy with comparative ease. For the last demands a relatively slight 
amount of symbolic formulation and expression, whilst to write spon- 
taneously requires exercise of these powers to a high degree. But in 
some instances, especially if verbalization is mainly affected, copying 
from print may be gravely disturbed; like most normal persons, the 
patient glances at the words to be copied and then says them over to 
himself, as can be seen from the soundless movements of his lips 
Copying from print becomes in fact a form of self-dictation and suffers 
from the same defects as if the words were dictated by the observer. 
In other forms of aphasia, however, copying is the least affected of all 
forms of writing. 

The alphabet forms one of the most valuable means of investigating 
these defects in the use of language, provided the tests are carried out 
systematically. It is remarkable how many aphasics are unable to say 
the letters, or to write them in correct sequence, although they can 
repeat and write them to dictation. Under such conditions the patient 
not infrequently fails to construct an alphabet out of the twenty-six 
block letters; for he is unable to formulate them in due order. 

It is comparatively easy to count and to say the days of the week, or 


the months of the year in sequence, provided it is possible to form the 


necessary words ; long familiarity has made such tasks almost automatic. 
3ut to recognize immediately the significance of any single number, day 
or month demands a higher power of symbolic recognition. Thus, a 
patient who can count correctly and say the days of the week or the 
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months may be unable to comprehend the meaning of a definite date 
such as “Thursday, March the twelfth.” He is obliged to reach an 
understanding by recapitulating each series up to the word he is seeking 
to comprehend, just as he adds 6 + 3 by counting 6, 7, 8, 9. 

The clock tests reveal a similar difference in the ease with which an 
order can be obeyed according to the nomenclature employed. A patient 
may be able to set the hands correctly at “ 5.40,” but not when he is 
told to place them at “20 minutes to 4.” For in the first instance he 
moves the short hand to 3, and then swings round the other consecu- 
tively up to 40 minutes; in the latter he sets the hour hand at 4 and 
then stops puzzled, in doubt as to the meaning of the words “ 20) 
minutes to.” 

These tests also show the existence of symbolic meanings that are 
not expressed in words or numbers. The short and long hands of the 
clock have acquired a significance which converts each of them into a 
direct symbol, and they are confused or used wrongly in many forms of 
aphasia. Moreover, we are in the habit of dividing up the space between 
any two numbers on the clock face into portions of an hour. ‘Told to 
set “‘ half-past one,’ we not only bring the long hand opposite to the 
figure 6, but we bisect the space between 1 and 2, and place the hour 
hand in this position. The interval between the two figures marking 
the hours has in itself a symbolic value. In many cases of aphasia this 
is affected, and the patient no longer sets the hour hand at a point pro- 
portionate to the position of the minute hand; he places the former 
opposite the figure 1, whilst the latter indicates 6. Or, more confusing 
still, when told to set *‘a quarter to six,’ he may place the short hand at 
6 and the long hand opposite 9, so that it is impossible to discover 
without questioning him whether he intended to set 6.45 or 5.45. Not 
only the hands of the clock, but their relative position on the face has 
acquired a symbolic value, which is disturbed in many cases of aphasia 

Recognition of the passage of time and of its intervals is not strictly 
atfected. A patient may be unable to tell the hour set for him on the 
clock, although he has a definite appreciation of the time of day and is 


punctual for his appointments. [ven though he fails to name the hour, 


he may describe it correctly as “when you eat”’ or “ when we went 
there.” 

In the same way sense impressions can be appreciated and recalled, 
but the aphasic may find difficulty in expressing the relation between 
them. Thus, when tested with the compass-points, he may be unable 
to answer in speech or writing whether he has been touched by two or 
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one, although he possesses the necessary words to do so; and yet we 
can prove that his sensibility is not affected. For, if the figures 1 and 2 
are written on a sheet of paper, he may by pointing be able to indicate 
correctly whether the contact was double or single. When this test is 
carried out in the ordinary manner, he is compelled to formulate his 
sensory impressions and express their relation in suitable words. But 
by the second method the processes of thought required are simpler ; he 
has only to match the image produced by his afferent impulses with one 
of the two verbal patterns in front of him. 

To the functions of the superior cerebral centres we owe pre- 
dominantly our capacity to appreciate the various qualities and rela- 
tions of external objects. By the time man developed speech, he already 
possessed the power of discrimination to a high degree, and definite 
symbols, such as words and numbers, were invented to register these 
differences. 

When we are shown a coin and are allowed to handle it, we receive 
certain sensory impressions; these we abstract from it and speak of 
them as its objective characters. It is hard, brown, cold, round, of a 
certain size and is commonly called a “‘ penny.” But, in addition to 


these sensory attributes, it has other relations such as its position in 


space with regard to its surroundings. Place a set of familiar objects or 


colours on the table and ask the patient to point to the duplicate of one 
he has just seen; he not only chooses correctly, but after a time his 
finger will move at once towards the position of the object he wishes to 
ndicate, even though the whole set is still screened from bis sight. 
lsut as soon as he is asked to formulate the order in which they lie on 
the table, that is their serial relation to one another, he may fail 
completely. 

In the same way a patient with his eyes closed may be able to point 
to the position of various objects in some familiar room with regard to 
himself, although he cannot formulate their relation to one another. 
He can say ‘“‘T’he window is there, the fireplace there,” but is 
unable to express the situation of the one with regard to the other 
This makes it impossible to draw a ground plan, which demands some- 
what complicated acts of symbolic formulation. 

Bat such an object as a coin has a still further relation to others of 
the same order, namely, its monetary value. If two coins are placed on 
the table, many aphasics are unable to state how many of the one would 
be required to correspond with the other; given a sixpence and a two- 


se 


shilling piece, they fail to reply that four of the one “go into”’ the 
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other. Yet from a number of pieces of money they can build up a pile 
on the one hand, which exactly corresponds in value to the two shillings 
on the other. It is not appreciation of monetary value that is at fault 
in such cases, but the power to express the relation of one coin to 
another. In the same way No. 10 remembered that, when buying 
tobacco he placed two shillings on the counter and received two ounces 
and threepence in change; but he was unable to say how much it cost. 
He could register the facts of the purchase correctly, although he 
could not relate them to one another and draw the obvious deduction. 
Another form of activity, which is more particularly disturbed in a 
certain group of speech defects, is what may be called the ultimate 
intention of the symbol. Some patients have no clear or certain con- 
ception of the goal of an action they are aske’ to perform. This is 
profoundly evident in all that concerns words and figures; but it is 
not the individual words in their primary sense which are affected. 
No. 10 understood the meaning of “summer” and “ time’; he was 
well aware that with the advent of ‘“ summer-time” the clocks were 
changed, but he was entirely unable to say whether the hands were 
put forward or back, and tried in vain to work out the problem. Such 


patients cannot add or subtract with certainty; they have lost their 
knowledge of the processes of arithmetic, but not of the direct signi- 


ficance of figures. 

This failure to formulate the intention or ultimate goal of a desired 
action leads to loss of capacity to perform tasks not directly associated 
with words and figures. Thus, when No. 10 was threading a quadri- 
lateral frame for his beehives, he could carry out the operation if the 
action consisted in bringing the wire across from one side to another, 
and then back again through neighbouring holes; but, as soon as he 
attempted to go from corner to corner, he failed entirely. He could 
carry out a strictly consecutive action, but found difficulty when he 
was compelled by the discontinuity of the task to formulate his inten- 
tion. Such patients cannot collect the various objects they require for 
shaving and may fail to lay the table correctly for breakfast. All such 
games as billiards and cards become impossible, because of the 
difficulty in formulating beforehand the aim or goal of some particular 
act. 

I have attempted to describe shortly the various actions which may 
suffer when ‘‘ symbolic formulation and expression” are affected. It 
is impossible to find any single term to include all these disorders of 
behaviour, which extend on the one hand from mechanical aptitudes to 
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exercises in formal logic on the other. I therefore chose an empirical 
designation to indicate that the defects produced by the lesion are 
manifested most often and most profoundly in the use of words, 
numbers and other analogous symbols. 

N 2.—Specific Varieties of {phasia. 

This group of functions is not uniformly disturbed in every instance 
and cases of aphasia differ profoundly in their clinical manifestations. 
The majority, especially in the earlier stages, show evidence of wide- 
spread defects in the use of language ; the more acute and severe the 
lesion, the graver and more extensive is the disorder it produces. 
Many of these changes may disappear, and sometimes the patient 
recovers entirely ; but in certain cases one or more aspects of symbolic 
formulation and expression remain affected, and the aphasic manifesta- 
tions consequently assume some particular form. 

Analysis of these clinical varieties seems to show that the various 
forms of behaviour, included under the term symbolic formulation 
and expression, can be affected in different ways in consequence of 
organic injury. These diverse defects of speech do not reveal the 
elements out of which the use of language is built up; on the con- 
trary they show the way in which a highly complex series of acts 
can be disturbed by lesions of certain portions of the brain. Provided 
we bear these principles in mind, we are justified in grouping the 
clinical manifestations under separate headings. Fortunately, all the 
functions included under symbolic thinking and expression are rarely 
lost in the same patient; for, if this were the case, he would be reduced 
toa state in which all detailed examination was impossible. 

To each of these groups I have given a name chosen from the 
most salient defect in the use of words ; these names are purely indicative 
and are not intended in any way as defining a specific set of psychical 
functions. 

(a) Verbal Defects. 

In severe forms of this disorder the patient’s utterance may be 
reduced to “‘ yes”’ and “ no,”’ and even these words cannot always be 
evoked for voluntary use. As speech returns his vocabulary increases, 
but his enunciation is slow and halting. Any word he is able to 
recall can, however, be used for naming an object. It may be so badly 


pronounced as to be scarcely recognizable, but it is applied correctly. 


When the patient attempts to repeat what has been said to him, the 
articulatory sounds are imperfect, although he can usually utter more 
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words than he can produce spontaneously. It is characteristic of this 
form of aphasia that words are evoked with difficulty, and tend to be 
wbnormal in structure. 

After the stage of neural shock has passed away, comprehension of 
verbal significance is rapidly restored ; the patient can not only choose 
an object to oral or printed commands, but even complex orders may 
be executed correctly. 

The power of reading to themselves with enjoyment is spoilt by 
difficulty in remembering a series of words accurately; they are fre- 
quently compelled to look back to the beginning of a long sentence in 
order to obtain its full meaning. 

As the spoken vocabulary increases the power of writing is regained, 
although throughout it tends to show the same errors as articulatory 
speech. These patients cannot spell, and find difficulty in remembering 
the order of the letters, even in simple words. They write more 
easily to dictation, but are unable to carry in the memory a string of 
words or a long phrase. 

The verbal aspect of numerals is affected, but not their significance. 
Thus, when looking up the page of a book or scoring at cards, the 
patient may utter the wrong number, but acts as if he had said the 
right one. Simple arithmetical operations can be carried out correctly, 


except in severe cases; then it is not the process of addition and sub- 


traction which is forgotten, but the act fails because of the difficulty 
in remembering the requisite figures. 

These patients can draw, play card games and enjoy jokes set out in 
print or pictures. In fact, the disorder from which they suffer affects 
mainly verbal structure and words as integral parts of a phrase ; their 
nominal value and significance are perfect. 

(b) Syntactical Defects. 

This is an easy form to distinguish, because the patient tends to 
talk jargon. Not only is articulation of the words ill-balanced, but the 
rhythm of the phrase is defective, and there is a want of grammatical 
coherence. The power of naming objects may be retained in spite of 
the jargon by which he ishampered. Not infrequently, when he cannot 
utter some word, or when the sound emitted is incomprehensible to his 
auditor, he writes the name correctly. 

Comprehension of the meaning of words is always in excess of their 
use in conversation. These patients can choose common objects or 
colours without fail to oral commands in the form of a single word ; if, 
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however, the order is conveyed in a spoken phrase it may not be under- 
stood correctly. In daily intercourse they suffer from inability to recall 
with certainty what they have been told; not only is phrasal utterance 
defective, but phrasal memory is transitory. This makes consecutive 
conversation difficult or impossible. 

Such patients can understand what they read to themselves, pro- 
vided they are not compelled to reproduce the meaning in words; for 
their internal speech is also disturbed by jargon. 

Single words may be written correctly ; but any attempt to convey a 
formulated statement in writing is liable to end in confusion. Patients 
suffering from the more severe degrees of this affection cannot write a 
letter; but in slighter cases writing is easier than articulatory speech 
and all can copy correctly, transcribing print into cursive hand- 
writing. 

This disorder is essentially one of balance and rhythm in symbolic 
expression, and syntax suffers greatly. The patient has plenty of words, 
but their production is ataxic ; this leads him to talk jargon and renders 
difficult even internal formulation of their meaning. 


(c) Nominal Defects. 


This is essentially a loss of power to use names and want of com- 


prehension of the nominal value or meaning of words and other 
symbols. Not only does the patient fail to name objects placed in 
front of him, but, when asked to point to one of them named aloud 


or in print, the choice, even if correct, is made slowly and with 
effort. 

Such patients read with extreme difficulty, especially if they attempt 
to spell out the words. Writing is gravely affected and although they 
can copy printed matter correctly in capitals, they may be unable to 
do so in cursive handwriting. Writing to dictation together with all 
actions demanding choice are carried out imperfectly to spoken com- 
mands; but direct viva voce repetition is not affected. 

They can usually count and say the alphabet, but suffer from 
defective appreciation of the meaning of single numbers or letters. 
This interferes with the power to carry out simple arithmetical opera- 
tions, and appreciation of the relative value of coins is usually more 
or less affected. Games, such as cards, which demand rapid and correct 
recognition of names and power to register a score, are impossible, 
though chess, draughts and dominoes may be played correctly. 

Drawing from a model, or from memory after the object is removed 
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from sight, is easily performed ; but, when the patient is asked to draw 
some such figures as that of an elephant from imagination, the result 
is extremely unsatisfactory. All the distinctive parts are usually 


omitted. 
One of the most instructive forms, assumed by the loss of function, 


is the difficulty experienced by the patient in producing a ground plan 
of some room with which he is familiar. However badly the verbal 
aphasic may draw, he usually succeeds in indicating the relative position 


of the windows, doors and principal pieces of furniture. But the 
patient with nominal defects fails to produce a correct plan, and tends 
to slip into an attempt to express the constituent parts in elevation ; 
yet when asked ‘“ Where is the table?” or “‘ Where is the window ?”’ 


he can point to their situation correctly. 
(d) Semantic Defects. 


These consist in a want of recognition of the full significance of 
words and phrases apart from their verbal meaning. Other functions 
suffer that have nothing to do with verbalization ; for in this form of 
disorder there is loss of meaning in consecutive thought. The patient 
may understand a word or short phrase, and can appreciate the various 
details of a picture; but the ultimate meaning escapes him. Thus, 
although he understands the significance of the words “ summer” and 
“time,” and knows that “‘summer-time’”’ is “ something to do with 
the Daylight Saving Act,” he is unable to say whether the clocks are 
put forward or back when it begins. 

He fails to comprehend the final aim or goal of an action imposed 
upon him from without. He cannot formulate accurately, either to 
himself or to others, a general conception of what he has been told, has 
read to himself, or has seen in a picture, although he can enumerate 
many of the details of which it is composed; the knowledge he has 
gained is episodic. Such patients can read and write, but the result 
tends to be inaccurate and confused. 

Counting is possible, and the value of numerals and of coins may be 
recognized ; but arithmetical operations are affected from want of appre- 
ciation of the nature of the procedure required. 

Such patients fail to understand jokes which demand complete com- 
prehension of printed words or pictures. They cannot play card games 
or put together puzzles, which confuse them greatly. 

These semantic disorders interfere seriously with the activities of 
daily life and render the patient useless for any but the simplest 
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employment; and yet his memory and intelligence may remain on a 
comparatively high general level. He does not forget people or places ; 
he can recall spontaneously events both recent and remote, and may be 
able to give valuable information with regard to his disabilities. But, 
if he is set the task of retailing accurately some story which he has 
been told or has read to himself, he is liable to become confused and to 


omit many factors of importance. 


N 3.—The Effect produced by the De gree of Loss of Function on the 


Form assumed by an Aphasia. 


Of the many aspects of behaviour, comprised under the term sym- 
bolic formulation and expression, some are affected in one case some in 
another, and the form assumed by the clinical manifestations depends 
primarily on these qualitative defects. But the characteristic changes 
also vary profoundly according to the amount to which any one group 
of functions is disturbed. At first the patient may be unable to speak, 
to read or to write; but with the lapse of time he may regain sufficient 
power to carry out all these actions, and yet the manner in which they 
are performed shows that he is still suffering from the same specific 
variety of aphasia. 

The quantitative aspect of these disorders of speech, on which von 
Monakow has so repeatedly insisted, has been almost universally ignored. 
The question is asked, *“‘ Can the patient understand what is said to him, 
can he speak, read or write?’ and he is placed in one or other group 
according to the answer. Each such categorical combination of signs 
and symptoms is then erected into a “ morbid entity’ or “ syndrome” 
(e.g. “‘alexia”’ or “agraphia’’) and attempts are made to associate it 
with some structural change in a particular part of the brain. 

No records are obtained of the depth of the specific affection by 
means of tests of the same order but of graduated difficulty. I have 
already given examples to show that a patient can exercise some parti- 
cular aptitude in a simple form, but fails to be able to do so if the task 
is rendered more complex. ‘Thus it is useless to assert only that he 
could speak, read or write; we must inquire, with the help of gradu- 
ated tests, how much power he has of performing these acts. 

Moreover, it is a fundamental error to look upon the clinical mani- 
festations at any one moment as if they were permanent and could be 
directly associated with demonstrable anatomical changes in a restricted 
area of the brain. The condition of the patient is not static; from the 


physiological point of view every case must be regarded as a disorder of 
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function, which is in process of changing. It is either increasing or 
decreasing and the extent and severity of the aphasia may fluctuate 
from time to time. 

Most patients who come to post-mortem examination are for this 
reason entirely unsuited for the purposes of anatomical localization. 
They suffered from some progressive disease of the brain and the clinical 
signs were profoundly influenced by the widespread functional effects of 
diaschisis. 

On the other hand, if the lesion remains completely stationary and 
mental and physical vitality are high, the power to use language returns 
to a remarkable degree. Quiescent anatomical changes are associated 
with a gradual restoration of function. 

3ut anything which causes neural shock, such as an epileptiform 
attack, or even the lowered vitality consequent on fatigue or worry, 
profoundly reduces the power to use words. ‘This may pass away so 
rapidly that it cannot have been due to any variation in the gross 
structural changes. 

By bearing these principles in mind we are able to compare the 
severity of the disturbance of function in any two patients belonging to 
the same class of aphasia and to determine the degree of recovery or 
deterioration in a single individual at different periods. Because a man, 
who was unable to read or write, regains his power to carry out these 
acts, there is no reason to suppose that the situation or extent of his 
cerebral lesion has changed materially. The clinical manifestations 
may have altered in character solely in consequence of the diminished 
degree to which some particular language function is affected. 


(a) A Case of Acute Verbal Aphasia followed through various Stage s of 
Recove ry. 

The following example illustrates the effect produced on the mani- 

festations of verbal aphasia by the acuteness and severity of the distur- 

bance. So little permanent injury was produced in this patient by an 


operation for the removal of an intracranial tumour that recovery of 


function was rapid and could be recorded by means of graduated tests. 

The patient (p. 430) was a middle-aged woman, who for six years had 
suffered at rare intervals from seizures beginning in the right hand; six 
of these were sufliciently severe to be accompanied by loss of conscious- 
ness. From time to time she had also had slighter attacks, which 
began with a ‘‘ numb feeling” in the right thumb followed by involun- 
tary flexion of all the digits. On May 20, 1922, she experienced these 
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symptoms without loss of consciousness ; but, after the seizure was over, 
she was alarmed to find that she could not speak for several hours. 

Ten days later, when she first came under my observation, speech 
was perfect and I could find no abnormal physical signs of any kind 
except loss of the reflexes over the right half of the abdominal wall. 

At the operation, on June 20, a smooth, lobulated growth was 
exposed springing irom the dura mater on the left side; this had 
severely indented the substance of the brain in the region where the 
inferior frontal meets the precentral fissure. It was so carefully 
extracted by Mr. Wilfred Trotter that not the smallest fragment of 
cortical tissue adhered to the tumour after removal. 

This operation was followed by complete verbal aphasia and flaccid 
right hemiplegia, accompanied by the usual changes in the reflexes on 
the affected half of the body. At no time was sensation in any way 
affected. 

She improved rapidly day by day both physically and in her powers 
of speech. Her general condition was so unusually good that I was 
able to follow her recovery by means of serial tests, which yielded 
invaluable records illustrating the relation to one another of the various 
acts of verbal formulation and expression and of the order in which 
they were restored. 

At first she was speechless except for ‘‘ yes”’ and “‘ no,”’ and even 
“no” was at times wrongly employed. She seemed to understand 
simple orders, but frequently failed to comprehend the full significance 
of questions and was profoundly puzzled by her inability to express her 
wants. ‘Told to touch her nose or give her hand she could do so, but 
became confused if I specified the right or the left. 

When tested on the seventh day with a set of familiar objects in the 
usual way, she could point to the one on the table which corresponded 
to that she had seen or held in her hand out of sight; the act of 
matching was evidently performed with ease. She also chose correctly, 
though more slowly, to oral commands and made two mistakes only, 
when the order was given in the form of a printed word. She named 
these objects in ten out of eighteen attempts and most of her failures 
were due to defective word formation; for the sounds she uttered bore 
an evident relation to the names she was seeking. When she attempted 
to write them down without saying them aloud, writing and spelling 
were defective; and this was the case even if she copied the words 


from print. But she was able to repeat them after me, although her 


articulation was imperfect. Three weeks later all these tests could be 
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carried out, but she still had difficulty in writing down the names of 
objects shown to her; each word corresponded to the usual nomencla- 
ture, but the spelling was poor and the letters were badly formed, 
Four months after the operation she could write the names perfectly ; 
but this test was the last of the group to show complete recovery. 

The alphabet formed a most instructive guide to the order in 
which her powers of verbal formulation and expression were restored. 
On the seventh day after the operation she could not say the letters in 
proper sequence, but repeated them after me and read them aloud 
correctly. If she attempted to write them down without saying them 
aloud, many were badly formed and the order was imperfect. Kven 
when the letters of the alphabet were displayed before her, she tended 
to copy them in capitals and could not translate them into cursive 
script. 

Ten days later she said the alphabet without a mistake. But, when 
I gave her the twenty-six block letters and asked her to arrange them 
in order, she was unable to do so; and yet she could read them per- 
fectly aloud. She transcribed printed capitals into cursive handwriting 
very imperfectly and wrote the alphabet badly even to dictation. 
Improvement steadily continued and four months after the operation 
she could execute all these tests, although, when she wrote spon- 
taneously or copied the letters, they still showed slight defects of 
form. 

The hand, eve and ear tests not only gave an insight into the nature 
of her defect but admirably illustrated the mode of her recovery. At 
first, although she obviously understood simple statements, she was 
liable to become confused if the words implied an order. She could 
touch her nose with her right or left hand, but, when asked to bring 
one or other into contact with either the eye or the nose, she frequently 
failed to do so. 

On the tenth day after the operation I was able to carry out a more 
complete series of tests on these lines. There was no question that she 
now understood in general what she was asked to do; but a series of 
oral commands to touch one or other eye or ear with the right or left 
hand were imperfectly executed. When orders were given in print, she 
failed to exactly the same extent. 

She had not the slightest difficulty in imitating these movements 
made by me, if they were reflected in a mirror; this is an act of almost 


pure imitation as far as this form of aphasia is concerned. But sitting 
face to face she failed in eight out of sixteen attempts. Asked to 
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describe my movements in writing, she was unable to do so; she put 
down right or left to correspond to the hand I had used, omitting all 
indication of which eye or ear I had touched. Moreover, the words 
were badly formed and, towards the end of this series, her writing 
became illegible 

The first of these tests to show recovery was her response to oral 
commands, which were correctly carried out twenty-six days after the 
operation. At this time printed orders were imperfectly executed. 
A week later the only forms of this test in which she failed were 


lown 


imitation of my movements, sitting face to face and writing them ¢ 
on paper. Four months after the operation the latter task was the onl) 
one that was not perfermed correctly. 

[ have selected these three groups of tests for comment, because the 
records were characteristic of the mode of recovery; all the other serial 
methods yielded similar results. Each task suffered according to the 
degree of verbal formulation and expression required for its accurate 
performance. Simple matching was carried out perfectly throughout ; 
she chose with ease the object corresponding to one she had seen or 
held in her hand and set one clock in accurate imitation of another 
Oral commands were executed slowly; she chose familiar objects cor- 
rectly, but made many mistakes with the more complex hand, eye and 
ear tests. The power of doing what she was told was the first to 
recover, because orders given by word of mouth demand little spontaneous 
verbalization ; the words are pronounced by the observer and the patient 
has simply to remember them long enough to execute the movements 
required. Next in order of difficulty, and therefore of recovery, came 
translation of printed commands into action; for here the words must 
first be deciphered before they can form an effective order. Imitation 
of movements, when observer and patient sit face to face, demands a 
considerable degree of accurate verbal formulation, even though no 
word is spoken; this test was therefore severely affected and was not 
correctly carried out until a late stage of recovery. To write down such 
movements implies a still greater power of symbolic expression and 
was imperfectly executed even four months after the operation. In 
fact writing showed the most persistent defects, apart from those of 
enunciation. 

In spite of rapid and profound recovery of articulated speech these 
abnormalities in verbalization were still obvious to the end. She talked 


easily, her pronunciation was greatly improved and the pauses occurred 


at longer intervals; yet, in principle, the defects were of the same kind 
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as before and she was conscious that her speech was still lacking in 
freedom. 

In this severe example of verbal aphasia the acts of speaking, reading 
and writing were all affected at first ; even the power of understanding 
what was said to her was somewhat disturbed. As she regained her 


capacity to use language, those aptitudes returned first which were least 
dependent on accurate word formation. To the last, however, although 
she recovered her power to speak, to read and to write, she remained a 


characteristic instance of verbal aphasia. For it is evident that the 
slight difficulties in articulation and in writing which remained resulted 
from a want of facility in verbal formulation and expression. Clinically 
she had been transformed from a severe example of this disorder into 
one so slight, that it might have been mistaken on less complete 
examination for an articulatory disturbance only. 

The course assumed by the recovery of function in this case is a 
striking confirmation of von Monakow’s description of the order in 
which the symptoms pass away in what he calls ‘‘motor’’ aphasia ([9| 
p. 591). First, internal speech becomes freer and the comprehension of 
spoken or written words may return completely. Then the loss of power 
to evoke words (‘‘dumbness’’) yields gradually: the patient learns to 
utter those in common use and can repeat them to order. But speech 
is uncertain, the voice monotonous, intonation defective, syllables are 
slurred and there is a tendency to perseveration. Iimotional expressions 
are uttered with greater ease and certainty. Then follows a period in 
which short sentences evoked spontaneously and words in common use 
‘an be said without difficulty ; at this stage the patient may remain for 
many weeks or months. 

It is interesting to notice that the physical signs followed the same 
rules of recovery as the aphasia. Those parts which stood least in 
direct relation with the injured parts of the brain were the first to 
recover ; thus, power returned to the lower extremity within four days, 
whilst the movements of the right angle of the mouth were not restored 
until a fortnight had elapsed. The last to become normal was the reflex 
from the lower half of the abdomen on the right side, the only sign that 
was defective before the operation. On the other hand it is an impor- 
tant fact that sensation was never affected even at the height of the hemi- 
plegia ; for no sensory functions stand in direct or indirect relation with 
parts so far forward in the brain as the site of the primary lesion. 
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(b) Other Examples of the Clinical Varieties assumed during 


Recovery. 


It is seldom that opportunity occurs to watch recovery step by step 
from so acute and severe a form of aphasia. But several of my patients 
with gunshot wounds of the head showed profound improvement in their 
capacity to perform the various tests during the period they were under 
observation. Each different disorder of language led to some distinct 
and characteristic form of abnormal behaviour; but the clinical mani- 
festations varied greatly, in cases belonging to the same specific group, 
according to the amount of the disturbance of function. 

Shortly after the injury the patient may be grossly aphasic and 
unable to execute the serial tests without mistakes. With return of 
power, the records steadily improve and finally recovery can take place 
to such an extent that he is able to speak, to read and to write. But, 
in spite of this profound restoration of function, defects are still evident 
which betray the nature of the original aphasia ; the patient is conscious 
that he cannot perform all acts of language with normal ease and at the 
same time the observer notices a definite lack of freedom in some aspect 
of symbolic expression. The characteristic disorder is still present to a 
minor degree. 

Kach specific form of aphasia depends on a predominant disturbance 
of certain aspects of symbolic formulation and expression. As recovery 
occurs those functions are first restored which have suffered least, and 
in this way it is possible to obtain a further conception of the essential 
nature of each variety of disorder of speech. Moreover, it is only by 
watching the various stages of recovery that we are enabled to under- 
stand those “ partial ’’ cases, where the defects in the use of language 
were slight from the beginning. I shall therefore select one example 
from each group to illustrate the changes in the clinical picture produced 
by recovery, or by diminution in the severity of the affection. 

(1) Verbal aphasia.—No. 6 (p. 447) was at first speechless and silent ; 


he could not even utter “ yes “and *‘no.”’ But his power of finding words 


rapidly improved and, in less than a month after he was wounded, he could 


say the alphabet and the days of the week, although both letters and words 
were extremely badly pronounced. An attempt to give the months in 
order led to a string of incomprehensible sounds. 

He understood what was said to him and commands requiring a single 
choice were carried out accurately; thus, he had no difficulty in putting 
out his tongue, shutting his eyes or giving his hand, when asked to do 
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so. But, as soon as two of these orders were combined, his response 
became hesitating and he was liable to fall into error. 

Given a newspaper, his comprehension of the printed phrases was 
obviously defective ; he could, however, reproduce accurately the simple 
words of the man, cat and dog test. 

He wrote his name and address, but, when asked to direct a letter 
to his mother, with whom he lived, failed completely. Writing was 
grossly affected and, although he showed considerable power of putting 
down on paper what he had seen, in the form of single words, he was 
unable to write consecutively. Simple phrases were badly written 
to dictation, but he could copy them from print in cursive hand- 
writing. 

This severe degree of aphasia rapidly passed away, and seven months 
after the injury he had already recovered considerable powers of speech. 
Verbal formation, still obviously defective, was betrayed by faulty 
enunciation and spelling. When he attempted to say the alphabet 
spontaneously, many of the letters were mispronounced and the order 
in which he gave them was incorrect ; similar faults appeared in writing, 
and he could not even construct a complete alphabet out of the twenty- 
six block letters. 

It is not surprising that writing in general was gravely affected ; the 
form of the words was faulty and his errors in spelling followed the 
same lines as his defective utterance. In fact, spoken words and written 
speech showed the same kind of faults. 

Throughout all the tests, simple or complex, he was able to carry 
out oral commands; for, during this method of evoking a choice, the 
word is presented ready formed by the examiner. No verbal formula- 
tion is necessary on the part of the patient ; he has but to understand and 
to act accordingly. With printed commands the task is not so simple; 
he is compelled to read the words before he can convert them into an 
effective order. Thus, although he chose common objects or colours and 
set the clock correctly, he failed with the more complex choice of hand, 
eye and ear. 

Seven years later he had regained his power of carrying out all the 
serial tests perfectly, except that his spelling was faulty; but he still 
remained a typical example of verbal aphasia. He hesitated in finding 
words to express his thoughts, the pauses were unduly frequent and 


prolonged, and enunciation was defective. He could read aloud intelli- 
gibly, but stumbled over the longer words and complained that, when 


reading to himself, he was obliged to go over the same passage twice 
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before he could grasp its meaning. For, as he said the words to himsel 
silently, he was liable to mispronounce them, and this confused him 
and destroyed his fluency. In the same way, although he could write 


se 


an excellent letter unaided, he was slow and required “plenty of 
time.’ Asked to read a short paragraph and to put down on paper 
what he had gathered from it, he produced a coherent though some- 
what shortened account; he was able, however, to say definitely what 
he had omitted. The sequence of ideas and grammatical structure 
were good ; but he wrote slowly and with obvious effort. 

The only tests which still gave a definitely abnormal result were 
those with the alphabet. Asked to say the letters in order, the sequence 
was defective, he wrote them imperfectly, and even hesitated in putting 
together the twenty-six block letters. But he could read them aloud, 
repeat them after me and write them to dictation. 

This patient was a characteristic example of want of capacity readily 
to formulate or express thought in words. Articulated speech, and 
g, suffered severely, because they demand accurate 
verbalization ; they were the last acts to recover, and were still defective 


particularly writin 


seven years after the injury. In the earlier stages repetition was 
disturbed because of the difficulty in remembering the form of words. 
On the other hand, oral commands could be carried out from the first : 
for in all such tests the words were presented to the patient ready 
formed by the examiner and could be understood without difficulty. 
Simple printed orders were well executed, but not the complex choice 
of hand, eye and ear; for this demanded accurate reproduction in sound 
of the printed symbols. 

(2) Syntactical aphasia. —Khythm, verbal balance and grammatical 
structure are mainly affected in this form of‘aphasia and, when I first saw 
No. 13 (ef. p. 401) his speech was jargon. He talked rapidly, but slurred 
the words and tended to omit articles, conjunctions and prepositions. His 


pronunciation frequently resembled that of a child who, though fluent, 


has not learnt to form its phrases. These defects of enunciation and 
syntax frequently became so gross that it was impossible to understand 
what he said. If, however, he was made to talk slowly and to break 
up his answers into short phrases, words emerged used correctly and 
with a definite meaning; and yet, on a first hearing, he seemed to be 
talking incomprehensible nonsense. 

The rhythmic beat of his phrases and of polysyllabic words was 
faulty ; he could not “touch off’ the sounds correctly so as to produce 
a coherent sequence of properly articulated words or syllables. Simple 
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words and phrases, such as those of the man, cat and dog tests, were 
repeated after me better than he could say them spontaneously in 
response to pictures. But with longer and more complex sentences he 


tended to become confused and to lapse into jargon, even during the 
act of repetition. 

He was perfectly familiar with the names of common objects, and 
had no difficulty in evoking isolated words; but his mispronunciation of 
the less usual ones, especially if they formed part of a phrase, rendered 
them unintelligible without a knowledge of the context. Thus the 
names he gave to a set of geometrical figures corresponded to their 
shape, though all but the simplest words were badly pronounced. 

He understood what was said to him and chose familiar objects or 
colours correctly when asked to do so. He even set the clock and 
carried out the hand, eye and ear tests without fail to oral commands. 

He could undoubtedly comprehend the meaning of what he read to 
himself and executed printed commands perfectly. But it is impossible 
to reproduce exactly the sounds he emitted, when he attempted to read 
aloud. Kach sentence was said “in one breath”; then after a momen- 
tary stoppage he dashed off again. With the original before me I could 
recognize the words he was saying, but many of them approached so 
closely to jargon that I should have been unable to do so without this 
key. 

He wrote his name and address correctly, and composed a well- 
written letter to his mother. Moreover, he put down on paper accurately 
the names of common objects or colours and the time shown on a clock, 
omitting the word “ minutes.” In the same way, when writing from 
pictures, he left out the conjunctions and the articles and reversed the 
order, reading from right to left instead of in the normal direction. To 
dictation he wrote extremely badly, reproducing the same kind of errors 
that was so evident in speaking. but he copied even long phrases 
and paragraphs perfectly. 

When he said or wrote the alphabet, the order of the letters was 
defective ; but he could read them aloud fairly well and copied them 
perfectly in cursive handwriting. Obviously it was rhythm rather than 
form that was most severely affected. 

Five years after he was wounded, he had recovered sufficiently to 
return to his work at an Insurance Office. He was supposed to be 
normal; but the defects in his use of language, though less severe, were 
identical in character with those discovered on my first examination. 
He talked rapidly ; single words were well pronounced as a rule, but he 
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occasionally shortened those of more than one syllable. Speech was 
jerky, because he tended to omit connecting words. Some phrases were 
run off glibly ; others were shortened so as to be said in one breath. 
When a word was mis-pronounced, he did not go back like a verbal or 
nominal aphasic, but dashed on in the hope that he would be under- 
stood. If checked and asked to repeat what he said, he usually became 
confused and, the more he was pinned down to making his meaning 
clear, the worse became his speech. Moreover, his memory for the 
form of a sentence was defective; if he did not say it at once, he forgot 
the words of the phrase. He complained, ‘‘I say it to myself and it’s 
gone again; don’t hold it long enough.” 

He never used words of wrong significance and the names he gave 
to familiar objects and to colours were accurate ; but those of more than 
one syllable, such as orange and violet, were badly pronounced. 

He understood what was said to him and carried out oral commands 
perfectly, provided they did not demand the power of recalling some 
phrase of considerable length. When sent on a message from one 
department of the office to another, he could perform his task with 
ease, if he did not think about it; but if, as he went along, he said the 
message over to himself silently, he could not deliver it clearly and his 
speech became confused. Owing to insecurity in phrasal formulation 
and expression, it was difficult for him to go back over the ground freely 
at will, either aloud or in silent thought, and he avoided every occasion 
that compelled him to do so. 

He carried out all forms of printed command accurately, provided 
the text remained before him for reference. But, when translating 


pictures into words, as during the man, cat and dog tests, he still 


tended to read them from right to left instead of in the normal 
direction. 

He wrote with great rapidity and apparent ease; single words were 
usually written correctly, but he tended to shorten the phrases and 
complained, “ When find it difficult to pronounce a word, it much 
harder to write.’’ Writing to dictation was still troublesome to him, 
although he copied perfectly. 

In spite of the comparative ease with which he could now speak, 
read and write, he still failed to carry out some of the simple tests with 
the alphabet. He had recovered his power of saying or reading the 
letters aloud and was able to copy them accurately; but he could not 
write them down in order or arrange the block-letters in sequence. 

He still made mistakes in imitating movements made by me when we 
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sat face to face, or in carrying them out in response to a picture held in 
his hand. He complained, “ Your sitting opposite to me, that helps 
make the thing a bit mystery. Say to myself, then it’s gone again; I 
lost it, don’t hold it long enough.’ But he found no difficulty in 
imitating either my actions or those represented pictorially provided 
they were reflected in a mirror. Asked whether, under such conditions, 
he said them to himself, he replied ‘‘ No, simply come automatically ; 
quite simple.” 

For ordinary purposes this patient was a normal man and had 
recovered to a great extent his powers of speaking, reading and writing. 
Yet he still showed a profound disturbance of rhythm and syntax. His 
capacity to form correct and well balanced phrases was diminished and 
even single words of more than one syllable were wrongly stressed or 
shortened. The qualitative aspect of his affection of speech was 
unchanged and, in spite of the amount to which he had recovered, he 
still remained a characteristic example of syntactical aphasia. 

(3) Nominal aphasia.—No. 7 (p. 478) was wounded on October 15, 
1917, and, when he came under my care nearly six weeks later, was so 
grossly aphasic, that it was impossible to obtain from him any coherent 
information. The few words he uttered were, however, comprehensible, 
and if he succeeded in producing a short phrase the syntax was perfect 
and the syllables were touched off correctly. But he could not express 
himself either in speech or in writing, and had obvious difficulty in 
discovering a method of formulating his meaning. Throughout, the 
character of his disabilities remained the same, although he rapidly 
regained sufficient facility to allow of more extensive observations. 

He failed to say his name and address or the days of the week and 
the months correctly. He could not name familiar objects and colours 
and was unable to tell the time shown on the face of a clock. His power 
of repetition was gravely affected, though the sounds he uttered usually 
bore some remote resemblance to the words said by me. 

He showed obvious defects in comprehending the significance of 


spoken words and phrases. Oral commands were badly executed; he 


chose common objects or colours after great hesitation, and frequently 
gave up the attempt altogether. He failed to set the hands of a clock, 
sarried out the coin-bowl test badly, and made many mistakes in the 
more complex choice between hand, eye and ear. Simpler commands 
of the same kind were performed with one exception correctly, showing 
that he still retained some power of appreciating verbal significance. 
He had considerable difficulty in understanding the meaning of 
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single words put before him in print and selected familiar objects and 
colours slowly with obvious effort. He set the clock badly to printed 
commands, confusing “ past’’ and “to” the hour. In the same way 
he failed to place the proper coin into the right bowl and made many 
mistakes with the more complex hand, eye and ear tests. [ven simple 
orders, such as “ Shut your eyes,” “ Put out your tongue” were mis- 
understood, when given in print. 

Shown any two pictures of the man, eat and dog, he found difficulty 
in evoking the names correctly. If he attempted to read these 
monosyllabic phrases from print, the results were even worse and he 
struggled ineffectually to find the correct expressions. Asked to read 
aloud the orders of the coin-bow] test, he converted them all into 
numbers and “the second into the third” became “two into three” 
but even this simplification did not materially improve his answers. 

With great effort he succeeded in writing his name imperfectly, 
but he could not add his address and failed entirely to compose a letter. 
He was unable to write down the name of any of the colours shown 
to him and transcribed the time badly, although he employed numbers 
only. Writing to dictation was almost impossible ; but he was able to 
copy correctly, using cursive script, interrupted occasionally by irrelevant 
capitals. 

These defects came out clearly when he was tested with the 
alphabet. Asked to say the letters in order he was unable to go 
beyond H ; he repeated them after me slowly with obvious effort, but 
read them aloud almost correctly. He was unable to write them 
spontaneously ; had great difficulty when they were dictated, but could 


copy them in capitals. 
He found it almost impossible to state the relative value of any two 
coins placed before him. Yet in spite of his confused replies, he 


undoubtedly recognized their monetary value, provided he was not com- 
pelled to express the relation of the one to the other in words; for he 
was able to put together the equivalent of any one of them from amongst 
a heap of money on the table. 

Drawing to order was grossly affected. He drew an elephant 
without trunk, tusks, eye or ear, and was unable to produce a ground- 
plan of the ward in which he lay; and yet he could indicate one by one 
the position of the various objects visible from his bed. 

Nearly five years after he was wounded I again had the opportunity 
of making a further complete series of observations and was able to 
estimate the extent to which he had recovered. His power to use 
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ull forms of language had improved profoundly ; but although he could 


speak, read and write, he remained as definite an example of nominal 


aphasia as before. 

He managed to execute correctly all the serial tasks in which he 
had failed so lamentably during the six months following his injury. He 
could name common objects and colours, tell the time precisely, and 
carry out oral and printed commands. but closer examination showed 
that any test, which demanded prompt nominal formulation or 
recognition of differences in meaning between two or more words 
and phrases, was performed slowly and with some difficulty. An oral 


siven in a single word was executed quickly; but he 


or printed order g 


hesitated, and was much less certain in his response if it necessitated 
accurate appreciation of the complex phases of the hand, eye, and ear 
tests. Above all, however, he found trouble in writing. He could 
write his name and address and compose a short letter with some 
effort and expenditure of time; but, when he wrote the name of 
common obiects, the words might be badly spelt, and in his letter to 
me capitals were interspersed amongst the cursive handwriting in an 
arbitrary manner. He said: ‘Well, the . . . the writing or 
spelling is the worst for me . . . any long words I can’t say.” 

These faults were obvious, when he was tested with the alphabet. 
Although he was a good scholar before he was wounded, he was still 
unable to say the letters spontaneously in order, and made similar errors 
in writing them down on paper. He could write them to dictation and 
copy them from print; but in both cases he tended to lapse from 
cursive script into capitals. He even found difficulty in putting 
together the twenty-six block letters. But he could read and repeat 
the alphabet perfectly. 

His powers of speech were obviously defective to the ear of an 
observer, and he himself complained that he had difficulty in finding 
names and that this confused him. He said: “I can say the names 

unless they might be . . . or . . ._ big words 

big mames . . . or I can say them all if I have a good look at 
them . . . readthemover . . . havea good look at them and 
say them over.”’ He did not make repeated attempts to find the right 
sound of some word he had articulated badly, but paused as if he had 
been unable to express his meaning. Syntax and grammatical con- 
struction were not otherwise affected. These difficulties were equally 
evident when he attempted to formulate to himself the significance of 
what he had heard or read. 
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He had recovered his power to draw an elephant to command, but 
was still unable to construct a ground-plan of the room in which we 
worked. If, however, I drew a quadrilateral on paper, and asked him 
to indicate the position of each object in turn, he did so accurately. 
He knew where they were, but could not relate them to one another. 

He was able to state the relative value of two coins correctly, but 
added: “It used to be awful . . . I couldn’t count the change 

not correctly . . . it is much better . . . now and 
again I make mistakes . . . if I try to do it quick, I make 
mistakes.” 

This man had recovered to a considerable degree his power of using 
language and could speak, read and write sufficiently to carry out all 
the serial tests. But in spite of this profound restoration of function 
he still remained a characteristic example of nominal aphasia. 

(4) Semantic aphasia.—No. 8 (cf. p. 415) was wounded on June 4, 
1916, and came under my care a month later. At that time he was 
intelligent, but his memory was extremely poor and he easily became 
fatigued by any mental effort. He could talk and write, although he 
complained that he was not able to “ reason things out” or keep his 
mind on what he thought or read. 

It was not until seventeen weeks after his injury that I was able to 
carry out a complete series of tests. Articulated speech was unaffected ; 
the words were well formed and the grammatical structure of the 
sentences was perfect. He could count and say the alphabet, the days 
of the week and the months in due order. He repeated them after me 
exactly, without a mistake. Nothing abnormal could be noticed in 
ordinary conversation beyond a tendency to become confused and to 
forget what he wanted to say. He had no difficulty in comprehending 
the meaning of single words, or even of short phrases, choosing common 
objects and executing the hand, eye and ear tests correctly to oral 
commands. 

In the same way he understood and carried out a printed order 


given as a single word or even in a sentence of some complexity. But, 


when asked to retail the meaning of a paragraph selected from a book 


or newspaper, he shortened down the contents, saying, “‘I find difficulty 
n grasping the general idea of the thing; in reading the newspaper I 
have to letter out each thing and it does not convey so much to me as 
it should.” 

He wrote his name, address and the letters of the alphabet spon- 
taneously and put together a short account of the events of his last 
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Medical Board, which was coherent and contained no verbal errors. 
If, however, he attempted to reproduce in writing some passage he had 
read silently, he eliminated many of the details, complaining that he 
failed to obtain the ‘“‘ general idea.’’ He wrote easily to dictation, but 
said, “‘I can’t be sure if I've written it rightly or not.”’ 

Thus the crude acts of speaking, reading and writing were not 
materially affected; he could understand what was said to him and 
carry out most oral and printed commands. But he was liable to fail 
in any task which demanded for its performance precise formulation and 
expression, in words or action, of a general aim and intention. Thus, he 
had difficulty in reproducing in speech or writing the full significance 
of a passage he had read to himself; he could remember isolated details, 
but could not arrange them in order so as to convey their general 
meaning. 

Like all aphasics of this class, the clock tests gave him relatively 
the greatest trouble ; for, although he could tell the time and express it 
in writing, he was unable to set the hands correctly to oral or printed 
commands. Moreover, he hesitated and was uncertain, even when 
setting a clock in direct imitation of one placed before him; he would 
move one or other hand all round the face to reach a position, which 
might have been attained by a slight backward displacement. Although 
in the end his response might be correct, he did not foresee and adopt 
the easiest method of reaching the goal. 

For similar reasons, during the hand, eye and ear tests, he failed 
even to imitate my reflected movements. Usually this is extremely 
easy, because the action to be performed by the patient corresponds 
exactly to that of the observer as seen in the mirror. But, like most 
semantics, No. 8 tried to reason out what he was required to do and 
repeatedly came to a false conclusion. He grew confused and some- 
times imitated me directly, whilst at other times he reversed his move- 
ments, as if we had been sitting face to face. Precisely the same mistakes 
occurred when he attempted to carry out these acts from pictures 
reflected in the glass. 


Arithmetic gave him considerable trouble and, in spite of his educa- 
tion, he made several mistakes in the simplest addition and subtraction 


sums. 

He had no difficulty in naming any coin shown to him; but, when 
any two were placed before him, he could not express their relative 
value with certainty. This led to much confusion in the monetary 
transactions of daily life. 
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A simple, straightforward picture was appreciated readily; but, as 
soon as 1t conveyed a command, he failed to recognize its full signifi- 
cance. So long as the point of a joke was comprised within the limits 
of a picture, he could understand it; if, however, for its complete com- 
prehension, he was compelled to combine the picture with a printed 
legend, he failed to recognize its full meaning. 

He had always been extremely fond of drawing and possessed a 
considerable reputation in his family for his sketches; but since he was 
wounded this faculty had deserted him. Asked to draw an elephant he 
moved his pencil aimlessly, saying, “I can’t get the idea.”” Ultimately 
he succeeded in drawing a figure with an eye, tusks and four legs, but 
he omitted the trunk 

All sense of direction was lost and, although he could find his way 
about the house, he complained, “I haven’t a clear idea of the whole 
house, how one room opens into another and that sort of thing.” 

When at table he found difficulty in picking out the object he 
required, such as the milk jug. In the same way, during his prepara- 
tions for shaving, he could not collect the things he required and, when 
the slides on his belt were displaced, was unable to think how to 
restore them to their right position. 

As might have been expected, all games were impossible and he 
failed to put together the portions of a puzzle. ‘I could see the bits,” 
he said, “ but I could not see any relation between them; I could not 
set the general idea.” 

This patient improved profoundly, and six years after the first 
examination could carry out all the serial tests without a mistake. 
But he still showed in a minor degree all those disabilities which had 
made him so characteristic an example of semantic aphasia; for, 


although his replies were correct, those actions in which he had failed 


during the earlier stages were still performed slowly and with hesita- 
tion. Thus he could tell the time quickly and write it down with 
comparative ease, but was less certain when setting the clock to oral 
or printed commands; it was this group of tests that had given him 
trouble at first. On the contrary, during the choice of hand, eye and 
ear, he had no difficulty with orders given by word of mouth or in 
print, but was slow in imitating movements made by me sitting face 
to face or shown on a picture held in his hand. For it was in these 
tests more particularly that he failed during the first five years. 

He still showed extraordinary want of power to co-ordinate detail 
n thought and action; this easily led to confusion and made him 
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appear stupid, in spite of his general intelligence and education. Thus, 
he wrote down beforehand a series of questions with regard to his 
future plans, but could not correlate my reply to each one in turn with 
that to the subsequent question on his list. I was forced to let him 
ask all his questions seriatim and then to answer the whole of them in 
a single statement, which he wrote down to dictation. He had regained 
his power of carrying out simple arithmetical exercises, and on a 
journey to the East managed his pocket money and kept accounts of 
his personal expenditure. But he could not estimate the amount of 
money required for an expedition and was unable to decide on routes or 
look up the trains; these he was forced to leave to his companion. 
Here again the patient recovered his power of speaking, reading, 
writing and carrying out all the serial tests; and yet he still found 
difficulty in comprehending and retaining the general intention of a 
task set him, or of formulating to himself the goal of some action he 


was about to perform. 


CHAPTER JII.—THE ANATOMICAL SITE OF THE LESION IN SOME 
TRAUMATIC CASES OF APHASIA. 


Such are the views to which I have been led by the study of 
selected cases of aphasia and kindred disorders of speech. It now 
remains to discover what relation the site of the lesion, when it can be 
determined, bears to the clinical manifestations. An ideal example for 


this purpose would be a chronic aphasic in the prime of life, who, after 


thorough examination at frequent intervals, had died from some cause 
unconnected with the central nervous system. One such example 
came under my notice, but unfortunately an autopsy was refused. 

We must therefore be content for the present with the less satis- 
factory material provided by gunshot wounds and the removal of non- 
malignant tumours. From an anatomical point of view these injuries 
are of less localizing value than cases in which a complete microscopical 
examination could be carried out. But, onthe other hand, such patients 
as I have used in this research are of infinitely greater scientific interest 
for determining the exact nature of the phenomena during life, than 
those broken-down wrecks in whom disease was terminated by death 
These young men with gunshot wounds of the head were in the prim 
of youth and their defects of speech and other symptoms were on the 
mend; they could be exposed to long continued observations, whic! 
would have been impossible in the case of an ordinary aphasic suffering 


from the diffuse effects of organic disease. 
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Moreover, in all attempts to associate a lesion of the brain with 
some form of loss of function, we must always bear in mind the effects 
of diaschisis. A small area of destruction of tissue can produce profound 
and widespread defects, if the lesion is acute or progressive. On the 
other hand a much larger loss of substance may cause a comparatively 
trivial disturbance, provided it is of old standing, slow onset and has 
occurred in an otherwise healthy brain. 

Many gunshot injuries, which produced clinical manifestations of 
great interest, were too diffuse to throw any light on the relation 
between the site of the lesion and the nature of the disturbance of 
speech. but amongst my cases were a small number which seemed to 
bear on this question and these I shall consider in closer detail in the 


following pages. 


§ 1.—Methods employed for determining the Position of the 
Cerebral Injury. 

In every instance of an injury to the head which came under my 
care during the war, the relative extent and shape of the wound were 
recorded on a set of diagrams showing the head from different aspects. 
An X-ray photograph was taken from the front and from the side and 
in many cases stereoscopically, especially where we desired to localize 
the position of some foreign body in the substance of the brain. 

Measurements were made according to the following plan. The 
distance from the root of the nose to the external occipital protuberance 
along the middle of the scalp was recorded in centimetres and the 
point determined at which it was cut by the interaural line. Then the 
position of the wound was mapped out, its diameters measured and the 
distance of its various parts determined in relation to the nasion-inion 
line and the middle of the scalp. 

After the wound had healed, the head was subjected to another 
complete examination, to determine the extent to which bone had been 
lost and the condition of the parts that covered the opening in the 
skull. 

If an operation was performed, I was invariably present to record 
its nature, the parts removed and any indications that could be used for 
cerebral localization. Such autopsies in the living often furnish evidence 
of the greatest value. 

In order to determine the exact site of these brain injuries, I 


attempted to reconstruct them on the cadaver. For this purpose I 
applied for help to Professor Elliot Smith, who not only placed all the 
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resources of his Anatomical Institute at my disposal, but poured out for 
me his unique knowledge and experience of cerebral topography. I 
cannot sufficiently thank him and his assistants, Dr. Shellsnear, Dr. 
John Hunter and Dr. Tudor Jones for the enthusiastic manner in 
which they helped and guided me in my difficult and laborious task. 
The method we adopted was as follows. The head of a male body 
was selected, which corresponded as nearly as possible in its measure - 
ments to that of the patient, whose wound we intended to localize. 
The exact extent of the loss of bone was marked out on the scalp and 
holes were drilled through the skull to mark its dimensions. Through 
these a coloured fluid was passed with a small brush to fix the relation 
of the bony opening to the surface of the brain. Then the skull-cap 
was removed and a cast taken of its inner surface. This gave us a 
solid reproduction of the brain, covered by its membranes, on which 
were indicated the limits of the external wound. The situation and 
course of the principal fissures were determined by careful dissection 
and drawn on the cast. Thus we finally obtained a record of the area 
occupied by the wound on the surface of the brain, together with its 
extent in relation to the main landmarks of cerebral topography. 
Fortunately the size of the head in these patients fell into a com- 


paratively small number of groups; by selecting cases where the 


wounds were far apart, and by employing both halves of the brain in 
each cadaver, we were able to reduce the expenditure of bodies within 
reasonable limits. But none the less I cannot sufficiently express my 
thanks to Professor Elliot Smith for his open-handed generosity. 


§ 2.—The Site of the Lesion in various Forms of Aphasia due to 
Gunshot Injuries of the Skull. 


(a) Verbal Defects. 


No. 6! (see fig. 1) formed an excellent case for our methods of anato- 
mical localization. For the wound was an almost vertical cut in the 
left temporal region, 5 cm. in length, penetrating all the tissues, includ- 
ing the bone. The dura mater was laid bare in its deepest part, but 
the brain substance was not exposed. There was no widespread 
fracture of the skull and healing was complete in thirty days. No 
operation was performed at any time. 

The upper end of this linear incision was 5°5 cm. from the middle 
of the scalp and 14 cm. behind the root of the nose; it lay 0°5 cm. 


' Fully reported in the Appendix, p. 447. 





SPEEGH AND CEREBRAL LOCALIZATION 395 


anterior to the interaural line, whilst its extreme lowest point was 
+ cm. in front. The whole nasion-inion measurement was 34°5 cm. 
and this was intersected at 14°5 cm. by the interaural line. 

When this wound was plotted on the brain of a skull with approxi- 
mately the same measurements, it was found to lie over the anterior 
portion of the precentral gyrus, extending downwards onto the inferior 


frontal convolution. 


Fic. 1. 


On admission to the London Hospital four days after he was 
wounded, this patient was speechless, but he soon began to make 
articulate noises, which seemed at first to bear no relation to the 
words he was striving to pronounce. He could neither say his name 
spontaneously nor repeat it after me. His power of finding words 
rapidly improved during the first month, although throughout it was 
verbal structure and not nomenclature that formed his main difficulty. 

He could understand what was said to him, and commands exact- 
ing a single choice were carried out accurately, but, as soon as two 
of these orders were combined, his response became slow and hesitating. 
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Comprehension of printed phrases was obviously defective. He wrote 
his name and address correctly, but not that of his mother with whom 
he lived. When he attempted to record the names of objects he saw 
from the window, the words showed the same kind of structural 
faults as his articulation. Simple phrases were badly written to 
dictation, but he could transcribe print into cursive handwriting. He 
counted with extreme difficulty, although he wrote the numbers up to 
21 correctly. 

When examined more closely, five months after the injury, he still 
had great difficulty in verbalization. The words were badly formed 
and expressed with difficulty, although they corresponded in nominal 
significance to What he wanted to say. He did not employ wrong words 
and his power of naming was perfectly preserved. 

He understood what was said to him and carried out oral commands 
slowly, but on the whole correctly. 

His power of comprehending the meaning of what he read to 
himself was undoubtedly good, and he carried out printed commands 
with several corrections, though few actual errors. As soon as he was 
permitted to read them aloud, his responses became perfect, for the 
sound of the words formed a self-given oral command. 

Associated with these disorders of verbal formulation and expression 
he showed no abnormal physical signs in the nervous system, except 
a transitory weakness of the right half of the lower portion of the face 
and some deviation of the tongue to the right. All the reflexes, including 
the abdominals and plantars, were normal; there was no affection of 
motion, no incoordination, no disorder of sensation, and the visual fields 
were not diminished. 

This man formed a splendid example of what would have been 
called true “motor” aphasia. Evidently, however, he suffered from 


‘ 


more than an “ anarthria,” even in the highest significance of the term, 
for his powers of internal verbalization were affected, as shown by his 
difficulty in writing and faults of spelling. But he still retained his 
power of naming correctly, provided he was able to utter a sound 
which corresponded sufficiently to the name he was seeking. 

No. 17 (see fig. 1) was much less satisfactory from the point of 
view of anatomical localization; for the extraction of a rifle bullet from 
the substance of the brain was followed by formation of an abscess, 


which undoubtedly caused a considerable amount of deep destruction. 


But he was a superb example of defective verbal formation and, as a 
student of medicine, was able to give valuable introspective information 
with regard to his symptoms. 
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About ten days after he was wounded he was trephined in France, 
and a rifle bullet was removed from the brain in the “ left Rolandic 
region.”” When he came under my care five months later, the wound 
was represented by a sinus from which issued a considerable quantity 
of pus. This opening was situated 16 cm. backwards along the nasion- 
inion line, in the centre of an irregular area, from which bone had been 
removed ; this measured 4°5 cm. vertically, and 6 cm. horizontally, and 
extended between two points 13 cm. to 19 cm. posterior to the root of 
the nose. The upper border of the bony opening lay 6 cm. from the 
middle line of the scalp. 

After removal of some fragments of bone from the substance of the 
brain and efficient drainage of an abscess cavity, the wound finally 
healed within eight months from the injury. 

When the extent of this bony opening, which corresponded to those 
parts denuded of dura mater, was plotted on the surface of the brain, it 
was found to occupy an area extending between the inferior precentral 
and the lower third of the post-central fissures (fig. 1). It corresponded 
in front with the upper part of the incision in No. 6, but did not extend 
so low. On the other hand, the destruction was not only superficial, 
but extended deeply into subcortical regions of the brain. 

He showed characteristic difficulty in finding words to express his 
thoughts, and said, ‘‘ At first I don’t think I had more than a twenty- 
word vocabulary.” Words were uttered singly or in short groups, 
isolated by pauses of varying length, and a single word of many syllables 
was liable to be slurred. Even a year after the injury he could not 


say the alphabet perfectly, and had much difficulty in counting. He 


was able to repeat the content of what was said to him correctly, but 


had the same difficulty in word formation as during spontaneons speech. 

He seemed to understand completely what he heard, and oral com- 
mands were executed quickly and with accuracy. But he confessed 
that, for the first fortnight after he was wounded, he had dittculty in 
understanding things said to him, unless they were “ very simple and 
said very slow.” 

He carried out printed commands correctly, but could not read to 
himself with comfort, nor could he be certain that in the long run he 
understood exactly what was in the book before him. ‘1 can get the 
meaning of a sentence, if its an isolated sentence, but I can’t get all 
the words.”” When he read aloud, his articulation showed the faults 
evident during voluntary speech, though to a less degree. 

He wrote slowly and with great effort ; his spelling was preposterous 
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considering his education, and the form of the words showed the same 
lefects that were manifested in voluntary speech. He complained, “ I 
nave to spell out every word, even the little ones; I have to say ‘ of ’- 
{ know it’s a preposition, but then I have to think is it ‘to’ or ‘from’ 
or ‘of.’”’ So much was this a matter of defective verbal formulation, 
that in writing a simple word like “help” he found it difficult to 
remember if the | or the p came last. A word such as “ manager ”’ was 


‘ 


‘man-ger’”’ exactly as it was pronounced, even when writing 


spelt 
silently. 


Fig. 2. 


He showed remarkable powers of arithmetic and checked his own 
bank-book, in spite of his difficulty in counting. When he uttered a 
wrong number, as for instance whilst scoring at bridge, or looking up 
the page in a reference book, the false number did not mislead him ; if 
he said twenty-eight instead of forty-one he scored it as forty-one. “I 
do the sum right, but get the figures wrong.” 

As might have been expected from the nature of the lesion, these 
defects of speech were accompanied by signs of profound injury to the 
nervous system. For atime he suffered with Jacksonian convulsions, 
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which began in the right hand; these, however, passed off gradually, 
but were always accompanied by some increased loss of verbal capacity. 
He showed the characteristic signs of a spastic hemiplegia; isolated 
movements of the right hand were impossible, and although he possessed 
considerable power at the elbow and shoulder, the movements were 
clumsy and the whole limb was hypertonic. The right leg was in a 
state of extensor rigidity accompanied by loss of power of dorsiflexion at 
the ankle. ‘The lower portion of the right half of the face was some- 
what affected and the tongue was protruded to this side of the middle 
line. Gross sensory changes of the cerebral type were present in both 
arm and leg of the affected half of the body. All the deep reflexes 
were greatly exaggerated on the hemiplegic side, the plantars gave a 
characteristic upward response and the abdominals were absent. Vision 
was unaffected and the fields were of normal extent. 

This is another excellent example of so-called “motor” aphasia. 
He recovered to such an extent that the last traces of his disorder of 
speech were manifested solely as slight defects of word-formation. But 
these were evident not only on articulation and in his writing, but also 
when he attempted to formulate a word to himself for the use of internal 
speech. The power of naming was unaffected throughout, from the 
moment when it could be definitely tested. 


(b) Syntactical Defects. 


Pick [11] has always contended that ‘‘agrammatism,” as he 
defined it, was produced by lesions of the temporal lobe ; and, in so far 
as it is included under “syntactical defects,’ my experience exactly 
bears out his contention. It is important, however, to remember that 
not all forms of jargon belong to this group of disorders of speech. 

No. 15! (see figs. 2 and 3) was a typical example of this condition. A 
rifle bullet had entered just to the left of the inner canthus of the right 
eye, destroyed the left eye, and had made its exit directly above the inser- 
tion of the left ear. A month later the wound of entry was represented 
by a minute perfectly healed white scar. On the other hand, the exit 
consisted of an irregular opening in the bone and tissues of the scalp, 
through which protruded a small pulsating hernia cerebri. Bone had 
been removed over an irregularly quadrilateral area about 3 cm. in 
vertical and horizontal extent ; below, this opening reached the level of 
the insertion of the ear and above it was about 13 cm. from the middle 
line of the scalp, corresponding anteriorly to a point on the nasion-inion 


’ Reported in full in the Appendix, p. 459. 
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line 13 cm. from the root of the nose. The total distance from the 
nasion to the external occipital protuberance was 35 cm. 

Thus, the track of the bullet passed back through the left temporal 
lobe, entering its substance in front close to the tip and passing out at 
the level of the insertion of the left ear (fig. 3). When plotted on the 
surface of the brain, the exit wound lay over the middle of the second 


Fic. 3.—To show the course of the bullet in No. 15. 


temporal convolution, but must have produced some destruction both 
above and below the superior temporal fissure (fig. 2). In its course it 
injured the extreme lower fibres of the optic radiations and so produced 


the upper quadrantic hemianopia described by Cushing [5] as charac- 


teristic of lesions within the temporal lobe. This wound healed 


completely in eighteen weeks. 
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His speech was a perfect example of that form of jargon which is 
due to disturbance of rhythm and defective syntax. He did not use 
wrong words and, if the subject under discussion was known, it was 
not difficult to gather the sense of what he said. Once started, his 
speech was rapid and he tried to “rush” his phrases until he was 
arrested by the utterance of pure jargon. It was extremely difficult to 
hear the prepositions, conjunctions or articles, and these parts of speech 
were frequently omitted. The same errors marred his attempts to read 
aloud ; even when reading to himself, he became confused by internal 
jargon and lost the significance of all but the simplest phrases. His 
spontaneous writing was poor and he had little power of reproducing in 
written words the contents of a paragraph he had apparently read with 
understanding. His defective power of orderly symbolic formulation 
and expression led to a curious error when he was asked to draw an 
elephant ; he said “irons,” “highons” for tusks, and so provided the 


figure with horns, although he was able to correct his mistake by 


suitable gestures. His power of naming was preserved, although his 


nomenclature was sometimes unusual and he could tell the time 
correctly. On the whole he understood what was said to him, unless 
he was compelled to repeat it to himself. Simple oral commands were 
well executed, but he hesitated and made several errors over the com- 
plex hand, eye and ear tests. 

On his admission to the London Hospital, a fortnight after he was 
wounded, there was a little weakness of the lower portion of the right 
half of the face and the tongue deviated slightly to the right. There 
was no loss of motion or sensation in body or limbs. ‘The deep reflexes 
were somewhat greater on the right than on the left side; the right 
plantar reflex gave an upward response and that from the half of the 
abdomen was diminished. All these abnormal signs passed away 
entirely within five months from the date of the wound, leaving only 
the upper quadrantic hemianopia, as far as such a condition could be 
observed in the one remaining eye. 

This was a perfect case for our methods of localization. Beyond a 
transitory affection of the reflexes and slight defect in the movements 
of face and tongue, there was nothing to point to any morbid condition 
beyond the limits of the temporal lobe. Moreover, the form of the 
visual field, as far as it could be determined from the one remaining eye, 
together with the curious attacks of “smells’’ accompanied by 
‘‘ dizziness,’ were characteristic of a lesion in this part of the brain. 

Number 13 (fig. 2) would have been equally valuable from the point 
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of view of localization, had it not been for the uncertainty introduced 
by the operation, carried out at the Front. 

He was struck by a shell-fragment in the left temporal region, but 
did not become unconscious. When he came under my care about 
three weeks later, he brought no records of any kind. It was obvious 
that some operation had been performed ; for there was a long, linear, 
surgical scar extending from the fronto-temporal to the parietal region 
on the left side of the head. This incision had closed, except for a 
small granulatory area in front, which healed rapidly and was of no 
importance. Farther back was a pouting sinus, which exuded pus; it 
was level with a point 16 cm. along the nasion-inion line and lay 8 to 
9 cm. from the middle of the scalp. An X-ray photograph showed that 
bone had been removed over an irregular oval area, which lay exactly 
under this suppurating opening and was bisected by the surgical incision. 
On plotting out this area on the surface of the brain it was found to lie 
just behind the central (Rolandic) fissure. 

But exactly below this area, 11 cm. to the left of the middle line, 
lay another fungating sinus passing down to and apparently penetrating 
the bone, from which exuded a considerable quantity of pus. The skull 
had not been trephined in this region, and yet the probe passed through 
an opening into the cranial cavity. Moreover, the orifice in the scalp 
was at a distance from the surgical incision and had not been subjected 
to operative treatment of any kind. It undoubtedly represented one of 
the original wounds and, when plotted on the surface of the brain, lay 
over the upper portion of the first temporal gyrus and the Sylvian 
fissure, on a level vertically with the foot of the post-central fissure 
(fig. 2). 

I should like to suggest that this was the lesion responsible for his 
loss of speech. The patient on receipt of the wound was obviously 
aphasic and the missile had possibly injured the skull in the neighbour- 
hood of the Rolandic region. The surgeon therefore performed a linear 
exposure and trephined over the central fissure : but he paid no attention 
to the small wound at a lower level over the temporal lobe, which had 
also perforated the skull. 

30th openings healed completely within eight weeks from the 
date of his wound. 

The disturbance of speech produced by this injury has already 
been summarized on p. 383; it formed a beautiful example of syntac- 
tical defects of symbolic formulation and expression. The rhythm of 
speech was disturbed and syntax was defective, whether the words 
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were spoken or written. Naming, and comprehension of oral or 
printed commands were perfect. The character of these disorders in 
the use of language remained essentially unchanged five years after 
he was wounded, in spite of profound improvement in his power of 
speaking, reading and writing. 

Associated with these defects of speech, he showed very few abnormal 
physical signs of cerebral injury. He had no fits or seizures of any 
kind. Vision was unaffected and the fields were of normal extent. At 
first the movements of the right angle of the mouth were slightly less 
than those of the other side, and the tongue was protruded a little to 
the right; but this passed away quickly. He complained that the 
right hand “felt different’’; the grasp was comparatively feeble, but 
individual movements of the fingers were possible and they were 
somewhat hypotonic. There was distinct ataxy of the fingers with 
the eyes closed, and the power of recognizing passive movement and 
posture was defective in the right hand. Form and weight were 
correctly appreciated and localization was perfect. The lower extremity 
was unaffected. All the reflexes, including the plantars and abdominals, 
were normal. 

The lesion responsible for these changes lay over the middle of the 
first temporal gyrus ; but the slight disturbance of the higher aspects 
of sensation in the right hand during the earlier stages pointed to 
some affection of the post-central convolution. 

No. 14 (fig. 2) suffered from a much more severe injury, which lay, 
however, exactly over the same situation as what | have presumed to 
be the effective wound in No. 13. 

He was hit by a fragment of shell casing or by shrapnel just above 
the insertion of the left ear. When I first saw him seventeen days 
later, the wound was represented by a granulating surface of 2 cm. by 
1°5 cm. situated 11 cm. from the middle of the scalp and 16 cm. back- 
wards along the nasion-inion line. This unhealed patch was surrounded 
on three sides by a horse-shoe shaped incision, which had united 
firmly. Within lay an irregularly quadrilateral area, where the bone 
had been removed ; this was covered by normal scalp except over the 
site of the original wound. 

When this was plotted on the surface of the brain, it was found to 
occupy the first temporal gyrus and the Sylvian fissure exactly as in 
No. 13 (fig. 2). But the trephined area was more extensive, especially 
in front and above, and there can be no doubt that it extended forwards 


to the lower portion of the central fissure. 
BRAIN.—VOL, XLVI, 
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At first he was too ill for complete examination, but his speech was 
the most extraordinary jargon. There could be little doubt that he 
knew what he wanted to say, although the words poured out in 
phrases which had no grammatical structure and were in most 
cases incomprehensible. In many instances the words themselves were 
well formed, but they had no meaning as they were uttered; occasion- 
ally, however, sufficient words were correctly placed to make his 
meaning clear. He could not repeat a sentence said to him and, when 
he attempted to read, uttered pure jargon. 

He was unable to find names for common objects of daily use and 
yet his correct choice to printed command showed that he was familiar 
with their usual nomenclature. 

Comprehension of spoken words was obviously defective and he was 
liable to be puzzled by any but the simplest oral commands. Time 
after time, in general conversation, he failed to understand what was 
said and to carry on a subject started by himself. Spontaneous thought 
was rapid and correct and his intelligence of an extremely high order, 
but his power of symbolic formulation and expression was hampered by 
the defects of his internal speech. 

He undoubtedly comprehended what he read in the newspaper and 
demonstrated to us the movements at the Front on large-scale military 


maps. He understood French and amused himself with a work on 
Napoleon’s Russian campaign. But any attempt to reproduce aloud 
what he had read resulted in incomprehensible jargon. Asked to read 
aloud the commands of the hand, eye and ear test, he could not do 
so, although the movements were executed perfectly and without 


hesitation. 

Single words were, for the most part, so much more easily written 
than spoken, that he carried about paper and a pencil to help him out 
of his conversational difficulties. When at a loss, he would write some- 
thing sufficient to convey his meaning to his puzzled auditor. But he 
was unable to read what he had written and this, together with his 
difficulty in forming phrases and sentences, made it impossible to 
compose a letter or coherent account of something he wished to convey. 
He could copy perfectly, but wrote badly to dictation, because of the 
rapidity with which he forgot the phrase that had been said to 
him. 

He could play the piano, read the notes correctly and evidently 
recognized the constitution of a chord and the changes of key. 

These characteristic defects of speech were associated with extensive 
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signs of cerebral injury. He developed seizures in which he ceased to 
talk and the right arm fell powerless on to the bed. He was never 
convulsed and did not appear to become unconscious in all these 
attacks, although he was ultimately found dead in his bath; but he was 
unable to speak and found he was powerless to think. These attacks 
were preceded by a “hot” or “tingling ’’ feeling down the right arm 
and leg, accompanied by a taste and smell and a peculiar state of mind, 
which he could not describe in comprehensible terms. 

Even when I saw him first, he did not suffer from headache and 
vomiting. The optic discs were normal and there was no hemianopia. 
Movements of the lower part of the right half of the face were defective 
and the tongue deviated to this side. The deep reflexes on the right 
half of the body were brisker than those on the left and the plantar gave 
an upward response ; the superficial reflexes from the right half of the 
abdomen were greatly diminished compared with those of the left. 
These abnormal signs passed away entirely in about a year from the 


time he was wounded. 

In spite of the difficulty he found in executing movements to 
command, I was able to show, even in the early stages, that there was 
no absolute paralysis of the right upper or lower extremity; isolated 


movements of the fingers were possible, but there was extreme inco- 
ordination of both arm and leg. Subsequent examination confirmed 
the original supposition, that his loss of power was mainly afferent in 
origin. 

In consequence of a lesion, which fell mainly over the middle of the 
first temporal gyrus, this patient suffered from profound syntactical 
defects of symbolic formulation and expression. His speech, both 
external and internal, was jargon and he could not write coherently. 
But the injury produced more severe general effects than those of 
No 13. For he not only suffered from seizures, with a characteristic 
aura of smell and taste accompanied by a dreamy mental state, but also 
showed in the earlier stages profound inco-ordination and signs of 
afferent disturbance in the right arm and leg. 


(c) Nominal defects. 

No. 7' was wounded by a fragment of a high-explosive shell, which 
produced a compound depressed fracture of the skull in the left parietal 
region, with laceration of the dura mater and protrusion of brain 
substance. He came under my care, nearly six weeks later, witha 


! Reported in full in the Appendix, p. 478. 
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granulating stellate wound, which destroyed all the structures down to 
the brain. In front it was 7 cm., behind 9 cm. from the middle of the 
scalp and it extended between two points 19°5 cm. and 27 cm. on the 
nasion-inion line. An X-ray photograph showed an area of removal of 
bone in the anterior parietal region, measuring 4 cm. by 2 cm. at its 
broadest part, with a fissured fracture running directly forwards. The 
wound healed finally eight weeks after it was inflicted. 

While this injury was plotted on the surface of the brain (figs. 4 


Fig. 4. 


and 5) it was found to occupy an area shaped like an arrow-head, 
pointing upwards and forwards within the limits of the angular gyrus 
(area angularis of Brodmann [1)}). 

On admission to the London Hospital nearly six weeks after he was 
wounded, he was so grossly aphasic that no coherent information could 
be obtained from him. The words he uttered were comprehensible, but 
he could not find means to express himself in speech or writing. On 
p. 386 I have summarized his condition at various periods after he 
was wounded. Throughout, the character of his disabilities remained 
the same, although he rapidly regained sufficient facility in utterance 
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for daily intercourse ; even five years and nine months after the injury 
his speech was demonstrably abnormal and he was still an excellent 


example of nominal aphasia. 
Fortunately in this case there were no signs pointing to gross 
injury of the deeper structures of the brain. He suffered from no 


convulsions or seizures. Vision was in every way normal. Move- 
ments of the face and tongue were unaffected and he showed no changes 


Fia. 5. 


either in motion or sensation. The reflexes, including the abdominals 
and plantars, were equal on the two sides. 

This man formed a superb example of the condition I have called 
nominal aphasia, in which the principal defect consisted in want of 
power to name objects and to recognize exactly the meaning of words 
presented orally or in print. The lesion lay over the angular gyrus and 
was comparatively superficial. 

No. 2 (figs. 4 and 5) was of much less value for purposes of 
anatomical localization. The lesion was extensive and deep, at any rate 





408 ORIGINAL ARTICLES AND CLINICAL CASES 


in the centre; but the clinical observations were of unusual complete- 
ness and interest owing to the great intelligence of the patient, and to 
my repeated opportunities for examining him over a period of more 


than four years. 

This young Staff-officer received a compound fracture of the skull 
in the left parieto-occipital region from the kick of a horse. Hragments 
of depressed bone were removed by operation, carried out within a 
few hours of the accident, and the brain below the injury was found to 
be reduced to pulp for a depth of about three inches (about 7 cm.). 
Right hemianopia and ‘“‘some degree of aphasia” were present from 
the first, but motion and sensation were never affected. 

When he first came under my care some six months afterwards, 
the wound was firmly healed, and lay within a depressed oval area, 
where the skull had been removed. At a subsequent operation we were 
able to measure the exact limits of this opening; its largest diameter, 
pointing upwards and a little forward, was 10 cm., while horizontally 
it measured 5°5 cm. at its broadest part. Looked at from behind, 
its superior border was opposite a point 23 cm. along the nasion-inion 
and 3°5 c.m. to the left of the middle of the scalp; below it reached a 
point 33 cm. on the nasion-inion line and 3°5 cm. to the left. 

Daring the operation to repair this opening, Mr. Trotter cut a 
piece of rubber of the exact size and shape to act as a guide. This was 
subsequently of great help in plotting out the site and extent of 
the injury, for we were able to fix this oval patch on to the skull of 
the cadaver and drill through to the brain to mark its boundaries. 
(Figs. 4 and 5.) 

In this way we found that the area of loss of bone occupied the 
angular, superior parietal and parieto-occipital gyri; its anterior border 
extended as far forward as the middle of the supra-marginal. But 
we must bear in mind that this gives the extreme limits of the injury, 
within which the destruction of brain tissue occupied an unknown 
but smaller extent. 

This patient suffered from profound loss of power to name common 
objects or colours, and to use nominal expressions in ordinary con- 
versation. Most of the words at his disposal were well pronounced and 
intonation was normal, but, when he had difficulty in finding a name, 
he would try various combinations of sound more or less related to the 
word he was seeking. He was able to give long explanations of his 
inability to find the right names, and could use appropriate metaphorical 
expressions to designate colours that he could not name. If he failed 
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to find a word, he could repeat it accurately after it had been said 
to him. 

He showed obvious difficulty in grasping the exact meaning of what 
was said, especially such words as ‘“‘up” and “down,” “back’’ and 
“ front,”’ “ to’’ and “ past’’ the hour, when contrasted with one another. 
He could choose familiar objects slowly but correctly to oral command ; 
with colours, he hesitated greatly and made several mistakes. He 
could not set the hands of the clock or carry out the complex hand, eye 
and ear tests to orders given by word of mouth. 

He was unable to read a newspaper to himself or to comprehend 
exactly the meaning of a printed paragraph. Common objects were 
chosen slowly but correctly to printed command, although he hesitated 
greatly with colours. If the order to set the clock was given in printed 
words, it was badly executed; but he had no difficulty when they were 
replaced by numbers. The hand, eye and ear tests were performed 
extremely badly if he read the words silently; when, however, he read 
them aloud the orders were executed without fail. 

He wrote his signature, but could not add his address, and was 
incapable of writing a letter or giving a written account of what he had 
heard, seen or read. Later, he regained this power somewhat, although 


his spelling was so incredibly bad that many of the words were scarcely 
recognizable. Writing to dictation was faulty, and he copied printed 
letters accurately in capitals, but could not transcribe them with 


certainty into ordinary handwriting. 

He could count aloud, but wrote the names of the numbers ex- 
tremely badly. He was unable to carry out even simpie arithmetical 
operations and had difficulty in expressing the relative value of two 
coins, although he was evidently conscious of their fundamental relation, 

He could make an excellent drawing from a model and reproduce 
it later from memory; but his drawing of an elephant to command was 
absurd, though, when trying to explain the difficulties of transport in 
Mesopotamia, he produced spontaneously a spirited sketch of a camel. 

He was unable to draw a ground-plan, in spite of the fact that he 
possessed strong visual images and orientation was not fundamentally 
affected. 

He suffered from no fits or seizures at any time. There was com- 
plete right hemianopia to movement, form and colour, which remained 
unaltered throughout ; apart from this, vision was normal. Otherwise 
there were no abnormal signs of any kind in the central nervous system. 

This is a splendid example of what I have called ‘ nominal” 
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aphasia in a man of unusual intelligence and education. The power of 
naming and appreciating verbal meaning was defective, although he 
retained the capacity to formulate the end and aim of a symbolic act. 
We do not know exactly the situation of the brain lesion, but it must 
have lain within limits which comprised mainly the angular, superior 
parietal and parieto-occipital gyri. It thus includes the whole of the 
more localized lesion found in No. 7. 


Fia. 6. 


(d) Semantic Defects. 


No. 10' was wounded accidentally over a small area in the left 
parietal region by the premature explosion of a hand-grenade. At the 
operation next day the dura mater was found to have been perforated in 
two places and two small fragments of bone were removed from the 
brain. 

When he came under my care, thirty-four days later, the wound 
had healed completely. Bone had been removed over an oval area 2°5 
cm. by 1°25 cm., extending between two points 15°5 cm. and 18 cm. 


! Reported in full in the Appendix, p. 498. 
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along the nasion-inion line at a distance of 8 cm. from the middle of the 
scalp. 

On plotting the site of this lesion, it was found to occupy the 
anterior portion of the supramarginal gyrus, bounded in front by the 
post-central fissure (figs. 6 and 7). It was of small size (less than 
2°5 cm. by 1°25 cm.) and did not extend deeply into the substance of 


Fic. 7. 
the brain; this was confirmed at an exploratory operation carried out 
whilst he was under my care. 

This patient was a splendid example of what I have called semantic 
defects of speech. He could name objects or colours shown to him and 
had no difficulty in finding or articulating words to express his ordinary 
needs ; his phrases were perfectly formed and spaced. [but in general 
conversation he paused like a man confused, who had lost the thread of 
what he wanted to say. Words and phrases said to him were repeated 
correctly, provided they did not contain a number of possible alternatives. 

He chose an object or colour named by me, but had obvious difficulty 
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in setting the clock or carrying out the hand, eye and ear tests to oral 
commands. He was easily puzzled and became confused as to the aim 
of the task set him. 

He understood the significance of printed words and short sentences 
provided they did not contain a command. But he gave a poor account 
of the general meaning of a series of short paragraphs he had read 
silently to himself; his narrative tailed away aimlessly, as if he had 


forgotten the goal for which he was making. 

He read aloud simple sentences without mistakes, but tended to 
doubt the accuracy of the words he had uttered correctly. 

His handwriting was profoundly altered; he wrote with extreme 
rapidity, as if afraid of forgetting what he wanted to transfer to paper, 
and he tended to employ the same symbol for d, f, 0, r, t, and v. Apart 
from the bad writing and the use of this peculiar letter, he copied 
correctly ; he showed the same defects to dictation and, in addition, he 
repeatedly forgot what he had been told to write. 

Although he counted excellently, he was unable to carry out the 
simplest arithmetical operation ; and this was the more remarkable as 
he had been an accountant, accustomed to handle complex masses of 
figures. He was confused by the relative value of coins and had much 
difficulty in ordinary life with change and the price of his purchases. 

He could not draw from the model or from memory, and was com- 
pletely unable to delineate an elephant to command. He failed entirely 
to draw a ground-plan of a familiar room and was unable to express the 
relative position of its salient parts or the objects it contained. 

Orientation was gravely affected ; he was liable to lose his way in the 
street or hospital, and had difficulty even in finding his own room. 

He could play no games and “ puzzles’ worried him greatly. 

These defects of symbolic formulation and expression were associated 
with no other signs of structural disorganization. Vision was perfect 
and the fields were of normal extent. Face and tongue moved well and 
equally. There was no paralysis of motion; sensation was unaffected, 
even to the most delicate tests. The reflexes, including the abdominals 
and plantars, were equal on the two halves of the body. 

In this case the sole disturbance produced by a lesion in the supra- 
marginal gyrus was inability to comprehend and to maintain in con- 
sciousness the general significance of some symbolic representation, or 
the intention of an act he was about to perform, either to command 
or on his own initiative. 

No. 5 (figs. 8 and 7) was the only left-handed man in my series, 





SPEECH AND CEREBRAL LOCALIZATION 413 


and the wound, due to a rifle bullet, was situated in the right parietal 
region. On admission to the Base Hospital, this was a minute 
punctured opening, from which exuded cerebrospinal fluid mingled 
with small quantities of disintegrated brain matter. The bullet had 
bored a circular hole in the skull, perforated the dura mater, and was 
extracted from a point in the brain about 4 to 5 cm. in depth. 

When he was admitted to the London Hospital a fortnight later, 


Fig. 8. 


the wound of entry was healed and covered by a minute scab, situated 
20°5 cm. backwards along the nasion-inion line and 11 cm. from the 
middle of the scalp. The semicircular surgical incision had healed by 


first intention. 

On plotting the position at which the bullet had entered the brain, 
it was found to lie over the inferior and posterior portion of the supra- 
marginal gyrus (figs. 8 and 7). The removal of the bullet, lying some 
5 cm. deep in the brain, undoubtedly produced more destruction of 
substance than in the case of No. 10. 

Here again the most striking feature was his inability to formulate, 
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to recognize and to retain in his mind the exact general intention of 
some action requiring symbolic representation. 

Articulation was perfect, words were produced without difficulty 
and the rhythm of the phrase was unaffected. His sole defect was 
shown in a tendency to forget the exact general intention of what he 
wanted to express; sentences died away without reaching their formal 
conclusion. He could name common objects or colours correctly, and 
repeat single words or even sentences, provided they did not comprise 
many independent statements. The first few phrases of a long para- 
graph might be repeated correctly, but as the test proceeded he would 
lose touch and complain that he could not remember what I had said. 

On superficial examination he seemed to understand what was said 
to him and choose all the common objects accurately to oral command ; 
with colours he was not so exact. But he made gross mistakes, in 
setting the clock and in carrying out the hand, eye and ear test to 
orders given by word of mouth. His greatest disability appeared when 
he was asked to render the general sense of some story I had told 
him ; after the first few phrases, he broke off, saying, “I don’t know 
what it is.” 

He chose common objects with ease to printed commands and made 
no gross errors in the selection of colours. The hands of the clock 
were ultimately set correctly and the hand, eye and ear tests perfectly 
executed. His difficulty lay not so much in understanding the meaning 
of a word or phrase read silently to himself as in comprehending their 
general significance. 

He wrote his name and address rapidly and with ease. But the 
names of common objects or of colours were badly written, although 
the nomenclature was correct, and he made many mistakes, when 
writing down the time from a clock shown to him. He was unable to 
round off and bring to a logical conclusion a letter which began 
intelligibly. 

He would copy with ease and certainty, but, when writing from 
dictation, he tended to shorten the sentence, to omit some part of 
its content and to substitute words which differed from those said 
by me. 

He counted perfectly up to the seventies or eighties, and then 
became slower and less accurate. Simple arithmetical exercises were 
imperfectly carried out and he seemed unable to correct his mistakes. 

He drew the rough outline of a jug placed before him and repro- 
duced it almost exactly from memory ; but he absolutely failed to draw 
an elephant to command. 
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Orientation was defective and he was unable to construct a ground- 
plan of the ward in which he occupied a bed, although he gave undoubted 
evidence of the possession of visual images. 

These defects in symbolic formulation and expression were unaccom- 
panied by any other signs of gross destruction in the nervous system. 
Vision was normal and the field of full extent. Movements of the face 
and tongue were unaffected. There was no paralysis of motion or 
sensation and the reflexes, including the abdominals and plantars, were 
equal on the two halves of the body. 

In this case profound semantic defects in a left-handed man were 
associated with a small cortical and subcortical lesion situated in the 
lower and posterior portion of the right supramarginal gyrus. 

No. 8 (figs. 6 and 7) was another excellent example of the same 
defects of speech. The lesion was, however, more severe and of con- 
siderably greater extent than that in either of the two preceding cases; 
but it is of interest from the point of view of localization, because the 
superficial area, occupied by the wound of entry, served to unite that 
of the last patient (No. 5) with that of No. 18, lying over the superior 
parietal lobule. 

No. 8 was struck by a fragment of shell-casing in the left parietal 
region ; this traversed the brain almost directly from side to side, and 
was removed through a small trephine opening over the right supra- 
marginal region. 

When he first came under my care a month later, there was a small 


pouting wound on the left side, which lay in the centre of a trephined 


area, measuring 4 by 2°75cm. This healed in a fortnight. It extended 
between two points 26 to 29 cm. along the nasion-inion; above it 
was 2°5 cm. and below 8 cm. from the middle line of the scalp, 
seen from behind. The opening on the right side, from which the 
missile had been removed by operation, had healed completely on 
admission. 

When the extent of the trephined area, over the wound of entry, 
was plotted on the surface of the brain, it was found to occupy the 
supramarginal gyrus and part of the superior parietal lobule (figs. 6 
and 7). The lowest point just touched the site of the lesion in 
No. 5, and from this the long axis of the oval extended upwards and a 
little backwards to just beyond the interparietal fissure. 

This patient was a splendid example of semantic aphasia, and his 
condition at various periods has already been summarized on p. 389. 

In this case there were other signs of gross injury to the brain, 
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apart from these semantic defects. Four months after he was 
wounded, he developed epileptiform atttacks, in which he became 
unconscious, and was slightly convulsed. Under the influence of 
worry, confusion and noise, these became somewhat frequent; but 
with treatment and a quiet life in the country they have been greatly 
reduced in number. 

The most striking physical abnormality consisted of defective vision 
over the right half of the field. His visual acuity was perfect with 
either eye, but he tended to miss letters towards the right of any line 
he was reading, unless his attention was concentrated directly upon 
them. Over the right half of the field a moving object could be 
appreciated up to the periphery, but a stationary white square was 
frequently unrecognized. Moreover, if two discs were exposed simui- 
taneously, one to the left and the other to the right of the visual field, 
he never failed to appreciate the former, though he was frequently un- 
certain to the right. This condition has remained unchanged to the 
present time. 

On admission, the optic discs were blurred at the edges, showing 
traces of previous swelling, which had subsided. The pupils reacted 
well, even when the light was thrown on the affected half of the visual 
field. Face and tongue moved normally. The reflexes, including 
the abdominals and plantars, were equally brisk on the two sides. 
Careful examination failed to discover any affection of motion or 
sensation. 

There were no abnormal signs of any kind on the left side of the 
body, corresponding to the opening in the right half of the skull 
through which the foreign body had been extracted. 

This young and highly intelligent officer suffered not only from 
semantic defects of speech, but also from loss of vision of a high 
cerebral type over the right half of the field. The wound of entry, 
which was responsible for these signs and symptoms, lay mainly 
over the supramarginal gyrus, but extended on to a portion of the 
superior parietal lobule. It was probably the subcortical passage 
of the bullet that was responsible for the presence of the partial 
hemianopia. 

In the next patient, No. 18 (figs. 6 and 7), the lesion lay somewhat 
higher than in any other case of this group, occupying mainly the 
superior parietal lobule ; but there was definite evidence of considerable 
subcortical destruction. The semantic defects were less profound, 
although he showed a complete hemianopia, and sensibility was slightly 
disturbed in the right hand. 
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He was wounded by shrapnel, rapidly became unconscious, and woke 
to find himself in a Base Hospital. When admitted under my care 
exactly a month later, no operation had been performed, and the wound 
consisted of a long granulating area, which, at the site of its maximum 
breadth, covered a small stellate fracture of the skull. In the centre 
of this portion opened a small sinus, leading into the substance of 
the brain. 

This orifice was allowed to close; but suppuration continued in 
deeper parts. Finally, we explored the track and several fragments of 
bone, lying about 1°5 cm. from the surface, were removed from the 
subcortical tissues. The wound then became recuced to a minute sinus, 
extending for 8 cm. downwards, forwards and inwards; this healed com- 
pletely, seven weeks after the operation, and exactly eight months from 
the date of the injury. 

The position of this opening in the bone could be determined with 
greater precision in 1921, when he again came under my care; | 
shall therefore depend on these measurements for localizing the site of 
the lesion. ‘The wound was then a firm, deeply depressed scar covering 
a roughly quadrilateral area, where the bone had been destroyed. This 
measured 2 cm. in either direction, and the superior border reached to 

‘25 from the middle line of the scalp; it extended between two 
points 22°5 cm. and 24°5 cm. along the nasion-inion line. 

If this area was plotted on the surface of the brain, it was found 
to lie over the superior parietal lobule ; but, when interpreting the signs 
and symptoms presented by this patient, we must not forget the definite 
evidence of subcortical destruction of tissue (figs. 6 and 7). 

No abnormality could be noticed in the course of ordinary conversa- 
tion beyond a certain hesitancy and diffidence in expression. Intona- 
tion, the distribution of the pauses, and the syntax of each phrase were 
perfect ; and yet there was a tendency for his talk to die out before it 
had reached its full logical conclusion. He named correctly and repeated 
everything he heard with ease. He understood what was said to him and 
could carry out simple orders, although the more complex oral commands 
of the hand, eye and ear tests confused and puzzled him. He read 
silently or aloud, and understood the meaning 


Dp? 


if it was simple and not 
complex. He wrote his name and address correctly, but, when he 
attempted to write down the gist of what he had been told or had read to 
himself, he was liable to make curious errors. He wrote with great 
rapidity, as if afraid of forgetting what he wanted to express. These 


defects were particularly evident when, after reading a printed paragraph 
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silently, he was told to narrate or to write down what he had gathered 
from it. He even found difficulty in writing the alphabet, though he 
could say it correctly. Simple arithmetical exercises were badly per- 
formed ; in fact, he started in each instance from left to right. It was 
not the detailed significance of numbers that was at fault, but rather 
the general conception of the acts of addition and subtraction. Once 
this had been corrected in his mind the same problems were easily 
solved. Orientation was not so grossly affected as in some of the other 
patients of this group; but the plan he drew of the room, in which we 
had so often worked, was defective, although he could indicate orally the 
relative position of its salient points. He had great difficulty in formu- 
lating the general intention of some act he was about to perform 
spontaneously or to order; he could not even lay the table with 
certainty. But he was able to copy simple actions with ease, pro- 
vided they did not demand recognition of several alternatives. Oral, 
pictorial, and printed commands suffered to an almost equal extent. He 
understood straightforward pictures; but those which demanded 
coherent composition or the simultaneous comprehension of a printed 
legend, usually failed to convey to him their full meaning. He could 
play no games with pleasure and disliked puzzles, which confused him. 

The other signs and symptoms, pointing to gross destruction in the 
central nervous system, remained the same throughout the history of 
the case. He sutfered from no fits or seizure of any kind after the 
wound had finally healed. In 1921, he showed a complete right 
hemianopia ; he was blind to colour, form and movement over this half 
of the field, and the pupil did not contract to light, thrown on to the 
nasal side of the right and the temporal portion of the left retina. 
Face and tongue moved equally on the two sides. Individual movements 
of the digits could be carried out perfectly with the eyes open; but, 
when they were closed, the fingers of the right hand performed these 
finer movements more clumsily and less perfectly than the left. More- 
over the digits on the right side were slightly atonic. These defects 
were obviously afferent in origin and, on closer examination, the power 
of recognizing posture and passive movement was found to be some- 
what diminished. The compass-test, localization, tactile sensibility and 
discrimination of shape, weight and texture were unaffected. All the 
reflexes, including the plantars and abdominals, were normal and equal 
on the two sides. 

This perfect example of semantic defects of symbolic formulation 
and expression was due to injury of the superior parietal lobule, com- 
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bined with subcortical destruction. Bone fragments driven into the 
tissues of the brain had led to suppuration, and it is impossible to deter- 
mine to what extent this subcortical lesion played a part in the speeeh 
affection; but it was evidently responsible for the gross hemianopia 
and probably also for the changes in sensibility. 


§ 3.—The Relation of the Form assumed by the Aphasia to the Site 
and Nature of the Lesion. 


In each example dealt with in the previous section I have 
attempted to map out on the surface of the brain the approximate 
limits of the injury. Since the impact of the blow came from without, 
the cortex was affected in every case; but in addition all showed more 
or less evidence of subcortical destruction. In some instances this was 
severe and of considerable depth; in others the amount of deep 
structural change must have been comparatively slight. 

But, if my contention is correct that such lesions produce their 
effect by interrupting a highly complicated form of behaviour, the 
additional presence of subcortical changes is not of fundamental im- 


portance with regard to the nature of the manifestations, although it 
has a profound effect on their severity and duration. Were aphasia 


due to destruction or ablation of specific centres for speech, strict 
limitation of the lesion to the cortex would be a necessary preliminary 
to any attempt at anatomical localization of function. But such con- 
ditions have rarely if ever been fulfilled even in the most satisfactory 
cases where a careful microscopical examination has been carried out. 
Destruction was sometimes confined to subcortical tissues; but, if it 
affected the cortex, the deeper structures were almost always more or 
less involved. 

These changes interfere with the orderly march of a highly in- 
tegrated series of voluntary and automatic processes, which require 
perfect action of cortical and subcortical mechanisms. Now, in all my 
aphasic patients with gunshot wounds of the skull the injury of neces- 
sity affected the surface of the brain, to whatever depth it may have 
penetrated. It is impossible, therefore, from such material to deduce 
any specific difference between the results produced by a cortical or 
subcortical lesion. We can, however, conclude that the deeper it 
extended the more severe and lasting was the disorder of speech. 

Bearing these facts in mind, can we draw any conclusions from 
such cases with regard to the relation between the site of the lesion and 
the nature of the aphasic manifestations? The number of my patients, 
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in whom the injury was sufficiently limited to be of any localizing value 
is lamentably small; but in all of them the clinical signs and symptoms 
were worked out with unusual care and they have been under observa- 
tion for long periods, extending in some instances over many years. 
This material, though of great scientific value for determining the forms 
assumed by disorders of speech, is in no sense ideal for anatomical 
localization. But, with many reservations, I think it is capable of 
leading us to certain tentative conclusions. 

Thus, in all three cases of uncomplicated verbal aphasia, the lesion 
lay mainly within or beneath the central convolutions. No. 6 was an 
ideal example; for his wound consisted of a longitudinal incision, 5 cm. 
in length, which penetrated to the brain and lay over the lower portion 
of the precentral gyrus. The only abnormal sign, apart from his 
affection of speech, was transient weakness of the right half of the 
face and tongue. Motion, sensibility, and the reflexes were entirely 
unaffected. 

No. 20, in whom an extracerebral tumour pressed upon the lower 


part of the precentral gyrus, is also of interest in this connection. 


The operation for its removal was followed not only by severe verbal 
aphasia, but also by motor hemiplegia unaccompanied by any form of 
sensory disorder. The abnormal physical signs cleared up rapidly and 
even the affection of speech diminished to a profound degree, although 
to the end it maintained its specific verbal character. 

No. 17 was of much less importance from an anatomical point 
of view; for, although the superficial extent of the wound fell over the 
lower portion of the pre- and post-central gyri, the gravest lesion 
was an abscess in the substance of the brain beneath them. This was 
responsible for the gross hemiplegia, both motor and sensory, on 
the right half of the body. But, in spite of the extent of these 
destructive changes, the aphasia assumed a purely verbal form and 
passed away almost completely. 

So far we are justified in stating that a lesion situated within the 
lower portion of the central convolutions, or the structures beneath 
them, is liable to evoke what I have called verbal defects cf symbolic 
formulation and expression. ‘These parts are not centres for any 
constituent element of speech; but injury in this region produces 
defects in the use of language, which tend to assume this specific form. 

When we turn to the three traumatic cases of syntactical aphasia, 
we are led to an equally definite conclusion. Pick [11] has always 
contended that a disorder of speech, consisting of true jargon, or as he 





SPEECH AND CEREBRAL LOCALIZATION 421 


calls it “‘ agrammatism,”’ is associated with lesions of the temporal lobe. 
With this conclusion I am in entire agreement ; all my three patients, 


who suffered in this way, had lesions of this portion of the brain. 

In No. 15, the bullet entered close to the root of the nose and 
passed backwards through the left temporal lobe to make its exit just 
above the left ear. The left eye was destroyed, but the field of vision 
in that which remained showed the upper quadrantic blindness 
described by Cushing [5] as characteristic for lesions within the 
substance of the temporal lobe. There was slight paresis of the right 
half of the face and tongue with an upward plantar response and loss 
of abdominal reflexes on the same side; but there was no paralysis of 
the limbs, motor or sensory, at any time. Subsequently the patient 
developed characteristic seizures, preceded by an abnormal “ smell ” 


‘ 


and associated with a “dreamy state,” each of which was followed by 
some increase in the degree of syntactical aphasia. 

In No. 13, the original wound seems to have consisted of two 
separate perforations of the skull, which led down to independent 
suppurating foci. Of these, the uppermost lay in the neighbourhood of 
the central fissure, whilst the lower one fell over the first temporal 
gyrus and inferior lip of the Sylvian fissure. The nature of the clinical 
manifestations seemed to indicate that the latter injury was mainly 
responsible for the affection of speech. But in addition there was 
slight paresis of the right half of the face and tongue, which rapidly 
passed away, associated with some weakness and high-grade changes in 
the postural sensibility of the right hand. The reflexes and visual fields 
were entirely unaffected. 

The lesion in No. 14 fell exactly over the same area on the surface 
of the brain as that of the lower wound in the previous case. It 
occupied the first temporal gyrus and fissure of Sylvius, but evidently 
extended more deeply into the subcortical tissues; for it was associated 
on the right half of the body with a gross sensory hemiplegia, absent 
abdominal reflexes and an upward plantar response. At first speech 
was extensively affected, but finally the aphasia assumed a purely 
syntactical form. This patient also suffered from seizures associated with 
a ‘‘dreamy state ’’ and an unpleasant taste or smell, so characteristic of 
lesions of the temporal lobe. 

Thus the temporal lobe was the one constant site of the injury 
in all these cases of pronounced syntactical aphasia (Nos. 15, 13 and 14) 
and two of them were accompanied by other characteristic signs and 
symptoms of a lesion in this situation. 
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So far, the anatomical conclusions to which I have arrived do not 
diverge materially from those of other observers. Granting that my 
views of the nature of the clinical manifestations differ fundamentally 
from those usually held, it is obvious that what I have called ‘ verbal 
defects ’’ of symbolic formulation and expression comprise the more 
specific examples of “motor” aphasia and “anarthria’’ in Marie’s 
sense of the word. These morbid states are notoriously evoked more 
readily when the lesion falls mainly on the lower half of the central 
convolutions and the parts which lie immediately beneath them. 
My three cases bear out this conclusion. 

Moreover, true jargon has long been associated with disease of the 


temporal lobe and this form of defect of speech is comprised amongst 
the manifestations of syntactical aphasia. This localization is supported 
by my three examples of gunshot injury, where the loss of symbolic 


formulation and expression assumed this form. 

But, when we consider the effect of lesions situated behind the 
post-central fissure, the material at my disposal is unsuitable for strict 
anatomical localization. The injuries were too diffuse and the limits of 
the various structural areas on the surface of the brain are less easy to 
define. Clinically, however, there can be little doubt that unilateral 
lesions situated between the post-central fissure and the occipital lobule, 
including the supramarginal and angular gyri, are liable to evoke two 
diverse forms of disorder in the use of language. One group of defects, 
which I have called ‘“‘ nominal,” is shown by difficulty in recognizing 
the meaning of such symbols as words or figures and by inability to 
find appropriate names for objects. The other, or semantic form of 
aphasia, appears as a more general lack of logical sequence in word 
or deed, accompanied by defective appreciation of the ultimate signifi- 
cance of statements communicated orally, in print, or by means of 
pictures. 

If we first consider the cases which belonged clinically to this 
semantic group, No. 10 is the most satisfactory from an anatomical 
point of view. A hand-grenade, exploding prematurely, had produced 
a small fracture of the skull over the left parietal region. Fragments 
of bone pierced the dura and produced an injury of the supramarginal 
gyrus, which did not extend deeply into the brain. The clinical mani- 
festations formed a perfect example of semantic aphasia, uncomplicated 
by any other signs or symptoms of injury to the central nervous 
system. 

No. 5 was the only example amongst my collection of war injuries 
where a right-sided lesion in a left-handed man was associated with 
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disorders of speech. A rifle bullet had entered the brain in the neigh- 
bourhood of the contingent parts of the supramarginal and angular 
gyri; it was removed from a depth of about 4 to 5 cm., and the wound 
healed in a fortnight. Clinically this patient was a perfect instance 
of semantic aphasia, unaccompanied by any other signs or symptoms of 
injury to the central nervous system. 

No. 8 was an equally characteristic example, accompanied by partial 
hemianopia. ‘The missile had traversed the brain almost directly from 
side to side, but I could find no abnormal signs corresponding to the 
injury of the right hemisphere. The wound of entry, which was 
responsible for all the morbid manifestations, both of speech and vision, 
lay over the supramarginal gyrus and part of the superior parietal 
lobule. 

In No. 18, the fourth example of this clinical group, there was 
definite evidence of subcortical suppuration. The orifice of the small 
but deep wound had been allowed to close prematurely and, at a sub- 
sequent operation, we removed several fragments of bone lying about 
i-5 cm. from the surface of the brain. The external injury lay over 
the superior parietal lobule. Although the semantic defects were less 
severe than in the other cases, he showed in addition gross hemianopia 
and slight sensory changes in the right hand. 

Thus in all four instances where the disturbance of speech assumed 
a semantic form the main lesion lay behind the post-central fissure, 
in the neighbourhood of the supramarginal gyrus and the superior 
parietal lobule. 

Nominal aphasia forms one of the most distinctive abnormalities of 
speech. But in two only of my patients was the condition due to 
injury of the skull and in one of these the area of destruction was 
too wide to be of any value from the point of view of anatomical 
localization. 

In No. 7, the wound was an arrow-shaped fracture, about 4 cm. 
by 2 cm., which lay over the angular gyrus. Beyond the nominal 


aphasia, he showed no signs or symptoms pointing to injury of the 


central nervous system. 

No. 2 was clinically one of the most perfect examples of this group, 
and I have watched his progress for nearly five years. But the injury 
was a widespread fracture of the skull, which covered an area 
corresponding to the angular gyrus, superior parietal lobule and arcus 
parieto-occipitalis ; its anterior border extended as far forwards as the 
middle of the supramarginal gyrus. We must, however, bear in mind 
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that this gives the extreme limits of the injury within which the 
destruction of brain tissue occupied an unknown but smaller extent. 
The lesion extended sufficiently deeply to produce a complete 
right hemianopia; but there were no further abnormal signs or 
symptoms. 

No definite anatomical conclusions of differential value can be 
deduced from these examples of semantic and nominal aphasia. Both 
forms of defective use of language can be evoked most readily by 
injuries which fall over an area lying between the post-central and 
interparietal fissures, that is, over the supramarginal and angular gyri 
and the parts beneath them. But it would seem as if a lesion producing 
nominal aphasia tended to lie somewhat farther back than one which 
was associated with semantic disorders of symbolic formulation and 


expression. 


CHAPTER IV.—GENERAL CONCLUSIONS AND SUMMARY. 


§ 1.—General Conclusions. 


The use of language in its various forms is acquired during the life 
of the individual, and finally comprises a number of habitual actions, 
mental and physical, which can be modified at will. An act of speech is 
a march of events, where one changing condition passes insensibly into 
another. When speech is defective, this easy motion or transition is 
impeded ; one state cannot flow into another because of some mechanical 
imperfection in the process. The power of finding words, the 
rhythmic modulation and balance of a phrase, the appreciation of 
meaning and intention, verbal or general, are thrown into disorder. 

The processes which underlie an act of speech run through the 
nervous system like a prairie fire from bush to bush; remove all 
inflammable material at any one point and the fire stops. So, when 
a break occurs in the functional chain, orderly speech becomes impos- 
sible, because the basic physiological processes which subserve it have 
been disturbed. The site of such a breach of continuity is not a 
‘centre for speech,’’ but solely a place where it can be interrupted or 
changed. 

But the term has been habitually employed in a more inclusive and 
different sense. Cortical “‘ centres " for motion, sensation or speech are 


supposed to be areas on the surface of the brain within which certain 
forms of neural activity are originated. A function is “ localized” in a 
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more or less restricted group of cells, and ablation or injury in this 
region destroys the power to generate the “‘energy”’ requisite for some 
particular form of behaviour. This view is a heritage from the doctrine 
of “faculties,” reinforced by the results obtained on experimental 
stimultion of the cortex. 

Most so-called “centres’’ in the nervous system are strictly 
speaking nodal foci, where central neural activities undergo integration 
and other changes in relation to one another. Like the points on the 
railway, they determine the subsequent course of events. This may 
happen automatically or voluntarily, just as the passage of a train 
may set the track for its successor, or the mechanism may be manipu- 
lated at the will of the man in the signal box in response to information 
received from without. Such a “centre ’ also forms a shunting station 
where one group of impulses is guided in one direction, whilst another 
passes on into some fresh combination. 

Whenever a primitive function is rendered more perfect and is 
given a wider range of purposive adaptation, the structures which are 
primarily responsible for its existence become linked up with those 
on a higher anatomical plane of the nervous system. But many of the 
more mechanical processes and the actual force expended may still 
be furnished by the lower functional levels. No fresh “energy” is 
generated by this higher integration, but the response gains in freedom ; 
it can be more closely regulated according to the needs of the moment 
and brought into harmony with the reaction of the organism as a 
whole. This is the purpose of that series of complex integrative 
changes which start with the birth of afferent impressions at the 
periphery and continue until their ultimate consequences act on the 
final efferent path. 

Speech, reading and writing are acquired at a period when the 
central nervous system is structurally complete. They require 
the perfect interaction of widely different forms of behaviour, both 
psychical and somatic, combined at the moment to a single end. 
There is nothing exclusive about acts of symbolic formulation and 


expression; they employ highly integrated functional arrangements, 
developed originally for other simpler purposes. These in turn depend 


on the integrity of a series of ares or circuits, subserving processes on 
the most diverse physiological levels, the highest of which are to be 
found in the cortex. 

Even motor reactions, aroused by electrical stimulation, consist 
of a march of events with a definite temporal relation; for the response 
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obtained at any one moment depends on what has happened before. 
Motor “ centres,’ even in the cortex, cannot be the sole and primary 
foci from which movements are initiated and determined ; they form 
rather the means by which we are enabled to interfere with otherwise 
automatic acts, modifying them in accordance with our voluntary 
requirements. Their function is that of a switch, facilitating, diverting, 
or even reversing the habitual course of events. Injury or destruction 
interrupts these processes for a time; but readjustment occurs if the 
lesion has not been too extensive or profound. Although the “ centre ”’ 
has been completely removed, the movement can be performed, perhaps 
a little more slowly and uncertainly, but otherwise with no noticeable 
defect. 

The structural mechanism required for the normal use of language 
not only comprises parts of the cortex exercising functions of various 
levels in the neural hierarchy, but also requires the synergic activity of 
centres on a deeper anatomical plane. A lesion at some appropriate 
place on the surface of the brain can interrupt speech for a time. Sooner 
or later the flow is re-established; but, the deeper and more acute the 
injury, the greater will be the severity and duration of the disturbance. 
The reaction tends to assume a stereotyped form; it is evoked slowly 
and after an undue expenditure of effort. The deeper the destruction 
of tissue, the greater is the resistance interposed between the initiation 
and completion of the processes required for some particular act of 
speech. 

The power to express ourselves in spoken words is acquired by 
voluntary effort, but ultimately becomes almost automatic. In the same 
way, when learning to play the piano, the fingers are at first laid 
laboriously on each key, and a complicated apparatus is thrown into 
action, which sounds the note. Soon, with practice, the fingers move 
automatically and consciousness is occupied in reading the musical 


symbols on the printed page. Finally, with increased facility, even this 


becomes almost automatic ; the expert musician scarcely sees the page, 
for the nature of the musical phrase suggests to him the sequence of the 
accompanying harmonies. 

Any high-grade aptitude, such as the use of language, acquired by 
conscious effort, is carried out with practice more and more unwittingly 
and the functional adaptations on which it relies become gradually 
engulfed in the automatic activities of the central nervous system. 
As this habituation proceeds, the particular mode of behaviour in 
question depends to an increasing extent on the orderly sequence of a 
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series of predetermined reactions. Gross organic injury does not 
remove the structural basis of a “faculty” or the repository of 
‘“images,’” but disturbs the march of events necessary for the perfect 
accomplishment of some acquired act; this can be relearnt, even 
after ablation of the whole of its “ cortical centre.” 

The form and extent of the disorder of function depend on the 
stage in the life of the individual at which this mode of behaviour 
was developed ; more recent aptitudes suffer in excess of those acquired 
earlier in ontological history. Each human being learns to speak and 
to understand what is said to him during his earliest years: the arts of 
reading and writing, on the other hand, become possible only after 
he can already express himself fluently in words, and the vast mass of 
mankind remain permanently illiterate. Anything which disturbs the 
free use of language will therefore tend to affect the power of reading 
and writing to a profound degree. Articulated speech, the oldest 
acquisition racially and individually, exhibits the most specific and 
particular changes, whilst the recently developed powers of reading 
and writing are more massively and indifferently affected. The 
condition of articulated speech and the power of comprehending spoken 
words are therefore the best indication of the form assumed by an 


aphasia, and the names I have selected have been chosen to characterize 


this aspect of the disorder. 

These diverse defects of speech do not reveal the elements out of 
which the use of language is built up; on the contrary, they show the 
way in which a highly complicated series of acts can be disturbed by 
lesions of certain parts of the brain. It is the custom to assume that, 
when some particular form of behaviour is thrown into disorder, the 
manifestations reveal the functions which combined for its development, 
exactly as a chemical salt can be analysed into an acid and a base. 
But in most instances this is not true, as far as the negative phenomena 
are concerned; they are morbid variants of the disturbed form of 
behaviour. 

Although the negative effects of a lesion are expressed in terms of 
the affected process, the positive manifestations may reveal activities 
which under normal conditions are controlled or suppressed. A glass 
fire-screen allows the light to pass, but shuts off most of the heat. 
Should it be broken, the fragments do not reveal the elements out of 
which it was made, though it may be possible empirically to determine 
that one came from the upper, another from the lower corner. On the 
other hand, removal of the obstructing pane of glass now permits the 
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heat of the fire to radiate freely into the room. The various forms of 


aphasia, being for the most part negative effects of the lesion, show 


how the use of language can be broken up rather than the elements 
out of which it is composed. 

The more definitely the injury destroys the lower portion of the 
pre- and post-central convolutions and the parts which lie beneath 
them, the more likely are the defects to assume a ‘“‘verbal” form. A 
lesion in the neighbourhood of the upper convolutions of the temporal 
lobe tends to produce “ syntactical’ disorders of speech. Destruction 
round about the region of the angular gyrus causes lack of appreciation 
of general symbolic significance and intention, defects which I have 
called ‘‘semantic.’’ A lesion situated somewhat more posteriorly seems 
to disturb the power to discover, to understand, and to employ names 
and other nominal expressions. 

No one part of this wide area on the surface of the brain is associated 
exclusively with the processes of speech ; activities of a lower order can 
be disturbed coincidently with the use of language. Thus, a lesion of 
the precentral convolution on the left side not only produces verbal 
aphasia, but is accompanied in the acuter stages by defective movements 
of the face and tongue. But these various disorders belong to different 
levels of functional integration and the term ‘‘ motor’”’ cannot be trans- 
ferred from the defective movements to the lack of ability to employ 
verbal symbols. Moreover, the two disorders of function obey Jackson's 
law, in that motion returns to the face and tongue before the more 
highly integrated and recently acquired power to employ words in 
speech. 


§ 2.—Summary. 


(1) Speech and the use of language in its widest forms require the 
perfect performance and interaction of a series of processes of great com- 
plexity. Acquired during the life of the individual, these are perfected 
by voluntary effort, and finally come to consist of the orderly exercise 
of functions, conscious, subconscious and wholly automatic, all working 
together in harmony. 

(2) Once acquired, this form of behaviour can be disturbed by any- 
thing which interrupts the orderly precision of the physiological 
processes on which it depends. 

(3) The resulting loss of function is expressed in terms of the 
complete act, and does not reveal the “‘elements”’ out of which it is 
composed or developed. 

(4) To the group of functions which suffer in these high-grade 
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disorders of speech I have applied the term ‘‘ symbolic formulation and 
expression.”” This is a purely empirical designation, chosen to 
signify that the power to manipulate such symbols as words and 
numbers is most profoundly affected. 

(5) Acts of symbolic formulation and expression are built up on 
a level of integration superior to that of motion, and are of a higher 
order than sight or hearing. Consequently, the clinical manifesta- 
tions cannot be classified as ‘‘ motor,” “ visual” or “ auditory” defects 
of speech. 

(6) Moreover, the clinical facts entirely fail to bear out the con- 
tention that the various forms assumed by these disorders of the use 
of language can be classified in distinct categories as faults of 
speaking, of reading, or of writing. These are purely linguistic terms 
for diverse forms of human behaviour, and do not even correspond 
specifically to groups of psychical functions. 

(7) There are no “centres” for speaking, reading, writing or other 
forms of behaviour comprised in the normal use of language. 

On the other hand, there are areas of the brain within which 
structural injury can produce disorders of symbolic formulation and 
expression. ‘This is manifested in diminished capacity to employ words 
and figures in certain ways and under certain definite conditions. 

(8) The form assumed by an aphasia may differ with the site of the 
lesion. The structural injury interrupts in various ways the sequence 
of complex processes necessary for orderly speech, and so produces 
diverse clinical manifestations. 

If it falls over the lower portion of the central convolutions and the 
parts beneath them, the patient has difficulty in finding verbal forms in 
which to express his thoughts. Injury to the temporal lobe, on the 
other hand, leads to disordered rhythm and want of grammatical 
structure ; speech tends to become true jargon. A lesion lying between 


the post-central fissure and the occipital lobule disturbs the appreciation 


of meaning, either verbal or general. In the first case, it is mainly the 
nominal value of words which suffers; in the latter, the patient finds 
difficulty in recognizing the ultimate significance of logical conceptions 
evolved by himself, or placed before him orally, in print or in pictures. 

(9) Cortical and subcortical mechanisms participate in every act 
of language. The deeper a lesion extends from the surface into the 
substance of the brain, the more definite and permanent will be 
the disorders of speech. 

(10) Acuteness of onset has a profound effect on the severity and 
nature of the morbid manifestations. A small destructive lesion, 
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arising suddenly, may produce a greater loss of function than one of 


wider extent but slower incidence. Should the structural changes 
remain quiescent, readjustment of function can occur, and signs and 
symptoms tend to diminish or pass away. They may reappear under 
the influence of fatigue or any event which lowers neural capacity, 


such as an epileptiform seizure. 


APPENDIX. 

I have selected for fuller description five characteristic cases from 
amongst those mentioned in the text. In the present paper I have 
dealt solely with patients where the affection of speech was due to 
an injury, because I was able in every such instance to obtain scme 
approximate evidence of the site of the lesion. But my views on the 
clinical forms and nature of aphasia are also based on a series of 


non-traumatic examples, which I hope to describe later. 


1.—A Case of Acute and Severe Verbal Aphasi it, due to the Removal of 
ain Exrtra-ce re bral Tum ur, followed thar ugh Vai 20us Stages of Re overy. 
No. 20.— Alice Lucy Esther B., a widow lady of 56, first came under my 

care on May 29, 1922, complaining of epileptiform convulsions. 

In 1916 she went to bed one night at 10 o'clock apparently in, perfect 
health. As she was falling to sleep, she suddenly felt that she could not use 
her right hand, particularly the thumb and index finger. She sprang up in 
bed with a sensation of choking and became unconscious, passing urine involun- 
tarily. Two months later she had an exactly similar attack, and in the course 
of the last six years lost consciousness six times in all. But from time to 
time she has suffered from minor seizures, which began with a numb feeling ” 
in the thumb ; the tip then became flexed towards the palm, the digits ~ drew 
up” and she was unable to open them. Then the face might hecome affected ; 
but if the hand was rubbed vigorously the attack would often come to an end 
without loss of consciousness. 

The last seizure, which was a slight one, occurred on May 20, 1922, and 
began with the usual symptoms in the thumb and index finger of the right 
hand. She did not become unconscious, but for six or seven hours afterwards 
her speech was affected and she was unable freely to express her wishes; by 
3 a.m. she had entirely recovered. This loss of speech so greatly alarmed her 
that she determined to consult a specialist. 

When she first came under my care she was an extremely vigorous woman, 
who not only managed a large household, but carried on with success the 
business of a decorator and paper manufacturer. 

Her pulse was normal, except that the tension was distinctly high (diastolic 
120 mm., systolic 190 mm.). The heart was unaffected. Her urine was of a 
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specific gravity of 1020 and contained no albumin or sugar; but in the past 
she had suffered from glycosuria, which, however, could be completely controlled 
by a moderate restriction of diet. 

A shrewd, capable, North-country woman, her intelligence was much above 


the average and her mental state had remained unchanged by her illness. 


Speech had not been affected except during the last attack. She told me: “I 


knew what I wanted to say, but I could not explain it to anyone; I couldn’t 
seem to put the words together and I couldn’t have made a long sentence.”’ 
When she came under my care, speech, reading and writing were in every way 
perfect. She carried on her business, kept accounts and made all the arrange- 
ments for her stay in London unaided with ease and assurance. 

She denied that she ever suffered from headache, but complained of an 
unpleasant sensation, which was not a pain,” behind the eyes and over the 
vertex. This was increased by stooping or by worry, though not by intel- 
Jectual efforts or physical fatigue. At no time had her head been sore or 
tender. She had vomited after the attacks in which she became unconscious, 
but had not otherwise suffered even from nausea. 

Vision was 4 in either eye and the fundi showed no changes of any kind. 
Hearing, smell and taste were excellent in every way. 

The pupils reacted well, ocular movements were perfectly executed and 
there was no nystagmus. The face moved equally on the two sides: the 
tongue was protruded straight and withdrawn without deviation. 

The right wrist-jerk was somewhat brisker than the left, but the knee- and 
ankle-jerks were normal and both plantars gave a downward response. In 
consequence of the laxness of the abdominal wall, the reflexes were obtained 
with difficulty even to the left of the middle line; on the right side I could 
not elicit them at any time. 

There was no paralysis, paresis, tremor or inco-ordination. Individual 
movements were as well executed by the digits of the right as by those of the 
left hand, and their tone was in no way affected. Her gait was normal and 
she could stand equally well on either foot with the eyes open or closed. 

The most careful sensory examination failed to reveal any disturbance of 
sensation. Her power of appreciating the tactile hairs, weight, form, texture, 
measured movements and the two compass-points was equally good on the 
two sides, and localization was perfect. 

From these signs and symptoms I concluded that she was suffering from 
the effects of a tumour, probably of extra-cerebral origin, within the left half 
of the cranial cavity. The absence of sensory defects in the period between 
the attacks led me to believe that it was situated in front of the fissure of 
Rolando. 

On June 20, 1922, Mr. Wilfred Trotter removed a smooth, lobulated, 
fibrous growth, which measured 5 cm. antero-posteriorly, 4 cm. vertically and 
3°5 cm. in depth. Microscopically its structure was that of a fibro-endo- 
thelioma. It sprang from the dura mater, which was in turn firmly attached 
to the bone above it; this was soft and vascular, cutting like cheese. The 
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tumour was so carefully extracted that not even the smallest fragment of 
cortical tissue adhered to the mass removed. The depression it had produced 
in the substance of the brain seemed to be centred around the meeting point 
of the inferior frontal and the inferior precentral fissures. 

The wound healed by first intention and the patient showed no evidence of 
surgical shock or other unpleasant manifestations. But on the day after the 
operation she was speechless except for the words ~ yes” and “no”; and 
even no” was sometimes wrongly employed, when she intended to express 
assent. This aphasia was accompanied by complete flaccid hemiplegia on the 
right side of the body with paralysis of the same half of the tongue and lower 
part of the face. The right plantar reflex gave a definite upward response, and 
arm- and knee-jerks were brisker than those on the normal side. 

From this time onwards she improved steadily day by day both physically 
and in her powers of speech. As the interest of this case lies more particularly 
in the order and manner of her recovery, as revealed by systematic examina- 
tion, I shall divide my report into two portions, the first of which narrates the 
restoration of her physical powers, whilst the second deals with the much 


slower return of symbolic formulation and expression. 


Physical Examination. 


On the fourth day after the operation (June 24) she had recovered consider- 
able strength in the right leg, and could even dorsiflex and plantar extend the 


right foot. Some power had returned at the shoulder and elbow, and, although 


individual movements of the digits were impossible, she could close the fingers 
over mine in a feeble grasp. The lower portion of the right half of the face 
was completely paralysed, and the tongue deviated grossly to the same side on 
protrusion. All the deep reflexes on the affected half of the body were brisker 
than those on the left side; and the right plantar gave a characteristic upward 
response. 

On the sixth day (June 26) power had returned to a remarkable extent ; 
she could make individual movements of the fingers and thumb of the right 
hand, and the grasp, though weaker than that on the normal side, had greatly 
increased in strength. All movements were now readily performed by the 
right leg. Some slight motion had returned to the right half of the face, and 
the tongue was protruded more nearly in the middle line; she could now lick 
the right angle of her mouth with ease. The right wrist-jerk was brisker than 
the left, but the knee- and ankle-jerks were equal on the two sides. On 
scratching the sole of the right foot, the great toe remained stationary, whilst 
the others moved downwards and became approximated to one another; 
similar excitation of the normal foot led to brisk downward movement of all 
the toes. I could not obtain the reflexes from the right half of the abdomen - 
but even those on the normal side were doubtful, probably owing to the laxity 
of the abdominal wall. 

On the seventh day (June 27) every movement of the right lower extremity 
was perfect, and crude power had almost completely returned to the right 
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hand. When the arm was held out in front of her, the fingers were in aline 
ment with one another, and they did not fall away on closing the eyes. The 
lower part of the right half of the face acted voluntarily, though less perfectly, 
than the left, and the tongue was protruded in the middle line. I could 
discover no sensory loss of any kind. She could appreciate passive movements 
of 2° in all the digits, and answered “front’’ or ~ back” correctly. She had 
no difficulty in recognizing the shape of solid geometrical objects placed in the 
right hand, and nothing pointed to any ~ stereognostic’”’ defect. 

On the tenth day (June 30) power had greatly increased in the whole of the 
right upper extremity ; individual movements of the fingers and thumb were 
now possible, and the grasp of the right hand equalled that of the left. The 
lower portion of the right half of the face was still weaker than the opposite 
side, but the tongue was protruded in the middle line, and did not deviate on 
retraction into the mouth. The right wrist-jerk was brisker than the left, 
whilst the knee- and ankle-jerks were equal on the two sides, and the right 
plantar gave a completely normal response. Her power of appreciating 
geometrical shapes was again tested and found to be perfect with either hand. 

On the fourteenth day (July 4) the grasp of the right hand was stronge 
than that of the left, and individual movements of the digits were equally well 
performed on the two sides. There was no inco-ordination or ataxy, and the 
fingers did not fall out of alinement when the eyes were closed. The two 
wrist-jerks were now equal, and the right plantar exactly resembled that 
obtained from the normal foot. 1 was able to elicit a slight reflex from the 
upper half of the abdomen to the right of the middle line, though not from 
parts below the umbilicus; but it must be remembered that these reflexes were 
obtained with great difficulty even on the normal side. 

On the sixteenth day (July 6) I could find no definite physical signs 


pointing to loss of function in any part of the nervous system. The patient 


was free from headache or discomfort ; even the opening in her head did not 
trouble her. Vision was unaffected, the fields were not restricted, and the 
fundi normal. The pupils reacted well and movements of the eyes were 
perfect in all directions. The right half of the face moved well, and I could not 
observe any difference between the two sides. The tongue was both protruded 
and withdrawn in the middle line. Motor power of both upper and lower 
limbs, including individual movements of the fingers, was completely restored, 
and there was no sensory loss of any kind. All the reflexes, except those from 
the abdomen, were normal and equal on the two sides. 

Thus, at the expiration of sixteen days after the removal of an extra- 
cerebral tumour in the left frontal region, a complete flaccid hemiplegia 
affecting the face and tongue had cleared up entirely, and no definite difference 
could be discovered between the reaction of the two halves of the body. 


Symbolic Formulation and Expression. 


“ec 


At first she was speechless except for yes” and 


‘ 


‘no’; and even “no 
was at times wrongly employed. Told to give me her hand or touch her nose, 
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she could do so, but became confused if I specified either the right or the left 
hand. She seemed to understand simple orders, such as to turn over in bed 
or move the arm or the leg, but she frequently failed to comprehend the full 
significance of questions, and was profoundly puzzled by her inability to 
express her wants. 

3y the sixth day (June 26) her speech had greatly improved, and she used 
“yes” and “no” appropriately. She asked spontaneously for an “ orange ”’ 
and for “tea,” and employed the following phrases: “I know well enough,”’ 
““Can’t say well enough,” “ I don’t know—no.” Asked what she thought of 
the flowers in her room, she said: — Very pretty, very pretty.’’ She spoke 
extremely slowly, and evidently formed the words with difficulty; those ot 
more than one syllable tended to be slurred, or were divided by a pause ot 
considerable length into two parts. 

She understood simple statements, but was liable to become confused if the 
words implied a complex order. Told to touch her nose with her right or her 
left hand, she did so correctly four times in succession; but, when asked to 
touch her nose or her eye with one or other hand, which introduced a double 
choice, she failed in four out of eight attempts. 

A request to name coins placed before her led to the following result :— 


A penny Ne oa * quinny 
A shilling a ae ~ sixpence ”’ 
A halfpenny ae correct 
A two-shilling piece ee correct 
A sixpence me a correct 
A penny — as correct 
A shilling ~ = correct 
Ahalfpenny _... of ~ sixpence, halfpenny ”’ 
A two-shilling piece vr Jew shill-ns ”’ 
A sixpence ae oe correct 
Asked to name the relative value of two coins laid on the table together, 
she gave the following answers :— 
A sixpence and a shilling... oF ~ gixpence ”" 
A penny and a shilling ms ra ‘ sixpence, shill-en, two shil- 
lings, you know ... eleven” 
A penny and a sixpence eee eee ~ fivepence ”’ 
A shilling and a two-shilling piece... “one and six ”’ 
A sixpence and a two-shilling piece .... ~ sixpence, shill-en ” 
A halfpenny and a penny _... ve ~ shill-en”’ 
On the seventh day (June 27) I was able to test her with a set of familiay 
objects in the usual way. (See Table L) 
Asked to point to the object on the table which corresponded to the one 
shown to her or placed in her left hand out of sight, she had not a moment’s 
doubt, but made her choice with great rapidity; the act of matching was 


evidently performed with ease. She also chose correctly, though more slowly, 
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to an oral command and, when it was given in the form of a printed word, she 
made two mistakes only. Out of eighteen attempts to name these objects, she 
was completely successful in ten, and most of her failures were due to defective 
word formation ; the sounds she uttered bore a definite relation to the word 
she was seeking. Thus she said “ match-er,”’ “ match-ox,” and ~ match-oz,” 


for match-box, and “pea-ny” or “pence” for penny. Told to repeat the 


names after me, her enunciation was better, although she still showed some 
difficulty in verbal formation. When she attempted to write them down 
without saying them aloud, most of the words bore some relation to the usual 
designation of the object before her; but they were extremely poorly written 


TABLE I, 
SS SSS 


Duplicate 
Pointing Printed placed ir 
to object rin y iu . Repetition 
commands hand out 


ow! 
shown of sight 





Knife -. Perfect Correct Correct | Correct Perfect Correct rib Knive 
Key ee = 98 * - : 99 Beeg Gey 
Penny , e ‘a a Punny penney Tenny 
Matches .. - Matcher a = Correct Mahickes Mahickes 
ocissors .. a= Correct oe ‘ 9s »ecissors Ssuccoors 
Pencil ss - oo. 7" - mn peicel Penceil 
Key - J = . - Bey Key 
Scissors .. Key ; a “6 Sicissors Scissors 
corrected 
Matches .. ; Match- a i Martchs Matchers 
ox 

Knife - Correct ™ Knive Bnife Knife 
Penny .. ‘ Pea-ny Pencil Correct peinny Penny 
Matches .. asi Match- " Correct " Matches Mahches 
‘ = Scissars Ssissors 
Pencil .. ” No answer - ‘ pencel Penceil 
Penny ‘ ‘ Pence Pencil , penny Penney 
Knife os os Correct Correct r ma Knife Knife 
I Knife ; ; guey Key 
corrected 

Knife ; Correct pencel Pencel 
no, pencil 


scissors .. i Correct 


and spelt. The individual letters were badly formed and the structure of the 
words was defective. This was the case, even when she copied them from 
print in cursive handwriting. 

Moreover, a characteristic incident occurred at the beginning of the written 
portion of these tests. After explaining to her that she was to write down the 
name of each object as it was shown to her, I handed her a block of paper, 
which I had headed with the word ~ writing’’; this exercised a fatal attrac- 
tion, and she insisted on copying it instead of recording the name of the object 
she had just seen. I tore off the sheet, and she began the new one with the 
same word, but finally after another explanation she started to carry out the 
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task I had set her. This is a good example of the verbal perseveration, which 
is so liable to disturb the records in this class of disorders of speech. 

On the same day I tested her with the alphabet. She said the letters 
spontaneously in due order up to “N,” added “V" “ P” and then stopped. 
She made a fresh start and again ran correctly up to “N”’: after a pause she 
continued ““P Q RST U V,” and with the exclamation “I can't say it,” 
gave up altogether. But, when I said the alphabet, she could repeat it 
accurately letter by letter. Asked to write the alphabet spontaneously, she 
produced the following series: ABCDETGHISBJLMMCPqBS 
tuvwX YY. She had great difficulty in copying capitals in cursive script ; 
in fact every letter up to “I” was copied exactly, and she then continued :— 

(The copy) JKLMNOPQRSTUVWXYZ. 

(She wrote) 544 mmopyTstUU WX Y?. 

On the tenth day (June 30) I carried out a complete series of hand, eye and 
ear tests with the following result :- 


TaBLeE II, 


| Imitation Writing 
Imitation of move- | of move. down move 
ments made by the merts Oral commands Printed commands ments made 
observer reflected by the 
1m Mirror observe! 





hand to L. eye .. Correct Correct Correct; slow Correct ; slow right eye 
hand to R. ear .. teversed , Correct R. hand to L. ear | right eye 
hand to L. eye .. Pm R. hand to L. ear | right eye 


hand to R. eye .. sis ; t. hand to R. eye | L. hand to R. ear | left eye 
hand to L. ear .. ee | s Reversed Correct left Kay 
. hand to R, eye .. |L. hand; corrected) Correct - right Ey 
hand to R, ear .. Correct Reversed = left Esey 
hand to L. ear .. + Correct ; slow iis right ear 
. hand to L. eye .. Reversed Correct L. hand to R. ear | left Eye 
. hand to R, ear .. ‘a R. hand to L. ear Correct left Ear 
. hand to L. eye .. Correct Correct oe right ey: 
. hand to R. eye .. | L. hand to L. eye; R. hand to R, eye os “Can't” 
corrected 
. hand to L. ear .. Reversed L. hand to L. eye | L. hand to R. ear | Illegible 
R. hand to R, eye .. | R. hand to L. eye Correct Correct - 
1. hand to R. ear .. Correct » 9° - 
R. hand to L. ear .. as a = Reversed A 


me 


There was no question that she understood what she was asked to do, 
although she was occasionally slow in beginning some new form of these tests. 
Sitting face to face, she succeeded in imitating my movements correctly in 


eight out of sixteen attempts; in seven her response was an exact reversal, and 
she made one complete mistake only. But, when they were reflected in the 
glass, she did not hesitate for a moment. Both oral and printed commands 
were badly executed, and with the latter she substituted ear for eye on three 
occasions. Asked to write down my movements, sitting face to face, she 
simplified the task by naming the right or left hand, omitting any indication of 
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which eye or ear I had touched. This was evidently a severe test, and towards 
the end her writing became illegible. 

She had great difficulty in writing her name and address both spontaneously 
and to dictation. Not only were the letters badly formed, but some were 
omitted, whilst others were duplicated, and the whole was illegible except on 
careful analysis. 

On the fourteenth day (July 4) her speech had greatly improved. She gave 
her name and full address correctly, and with almost perfect enunciation. She 
talked very slowly and with evident difficulty in finding words; but the nurses 
insisted that she knew exactly what she wanted. She said to me: “I 
been . . . inkin . . . improvement” (I’ve been thinking there has 
been improvement). 

[ asked her to repeat three short sentences after me one by one: this she 
did correctly as follows : 

“T have been getting better day after day’; “ And I have no sickness or 
headache ’’; I was allowed to sit up to have my bed made yes-day af-er- 
noon”’ (yesterday afternoon). Told to repeat them as a single sequence, she 
was unable to do so, saying I was allowed to have my bed made yes-day 
after-noon ... No, I can’t.”’ I then said all three phrases together, but she 
failed to repeat them, saying “I was allowed to . . . to have my head 
Why I ought to say that . . . 1 was allowed.” 

She wrote her name and address spontaneously as follows :— 

Alicce Lucy Esther B. 
16 West Vier 
Bark Pa 
Barnsleey. 
(Alice Lucy Esther B. 
16 West View, 
Park Road, 


Barnsley). 


I printed her name and address and asked her to copy it; but instead 
of reproducing it letter by letter, she glanced backwards and forwards from 


the print to the paper and wrote down what she had gathered. The result 


exhibited exactly the same kind of mistakes as her spontaneous writing ; words 
and letters were so badly formed as to be in places almost illegible. Asked 
to write anything she wished to tell me, she produced with difficulty and many 
erasures and corrections, © think have been gettig againg allrthat ’’ (I think 
I have been getting allright) and “I have been going to have.’ Asked to 
interpret these scrawls, she said © I have been going to say that I have been 
I told a sister that 
I then examined her with the clock tests and obtained the following 


results : 
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TaBLeE III. 


Clock set to printed commar 
Direct a Clock set to . 
: Felling the time 
imitation oral commands Ordinary 
nomenclature 





5 minutes to 2 .. | Correct Correct Correct Correct Set 12.40 
Half past 1 = - - 2 Correct 
5 minutes past 8.. - 
20 minutes to4 .. “Quarter to 4; 
5 and 20 to; 10 
minutes to 4”’ 
10 minutes past 7 ’ Correct - Set 10.10 Correct 
20 minutes to6 .. | ‘ ‘ os Correct Whispered 
$65.40.” 
Set 4.50 
Set 10 minutes | Set 10 to 10 Correct 
past, but hour 
hand before 1 
Aquarterto9 .. i Correct ; slow Correct si 
20 minutes past 11 “5 20, 16, @ Correct = Set 10.40 
past 11”’ 
25 minutes to3 .. Correct Set 20 minutes : Correct 


to 3 


” ” 


Set 2.40 


10 minutes to 1 


She was remarkably bright and cheerful, but was puzzled by her failure to 
express herself and was liable to become confused. When she was right she 


responded quickly ; but, if she made a mistake, she said it over under her 
breath and usually got wrong again. That is to say she made a mistake, 
appreciated that it was incorrect and then repeated the order in a whisper or 
aloud, saying it wrong; on this she acted and fell a second time into error. 
All her actions seemed to be guided by whispered audible or inaudible words, 
except when she placed the hands of a clock’in direct imitation of one set 
by me; this she carried out rapidly and her lips did not move. She could tell 
the time slowly, but on the whole correctly, helping herself by counting on 
her fingers. With oral commands she was certainly dependent on correct 
repetition of the words said by me, as far as I could interpret her whispers. 
Given a printed order in the usual nomenclature, her lips moved and she then 
set the clock without looking back at the card; the verbal formulation had 
fixed the task in her mind and she usually succeeded in placing the hands 
correctly. But she had great difficulty, when the command was printed in 
railway time; for she tended to set the short hand exactly opposite the hour 
and then flung the other one into a position corresponding to the number 
of minutes. Evidently the words “ past”’ or “ to,’ directly preceding the hour, 
helped her to recognize that the short hand should not be placed exactly 
opposite the number mentioned in the printed order. 

On the sixteenth day (July 6th) I again tested her with the alphabet, 
which she could now say spontaneously without a mistake. Moreover she read 
it aloud perfectly from print. But, when I gave her the twenty-six block 
letters and asked her to put them together in order, she said after much 





A 
on 
° 
= 
co 
<a 
N 
a) 
| 
< 
~~ 
= 


REBRAL 


AND CE 


ECH 


SPE 


UB] O43 Y 9eD OY], 
uv]Y 943 Y Soq on YF, 
qeD 044 Y UR]Y ogy, 
UBIT 943 Y Bop oy, 
Bog oy3 Y 48D OU, 
UV]T 94} Y 9D ONL, 


Bog] oy} Y weut oy, 


OQ 9049 Y oq sy], 


uid woay Sars 


UBL ON) Y IO OL 
faeyy YY Sop oy], 
yvo OY} Y UKUT OLY, 

UBUI O44 VY OIL, 
Bop 0449 Y [v9 OUT, 
UBTY 99 VY Vv oth 
ty Y UBUT OTT, 


WB) HOC] 


UBUL 9} FY 9BO OL, 
uBvUt 943 Y Sop oy, 
quo og} Y ULUT OL 
uvut 013 Y Bop egy, 

949 Y 9B) ONL 
UBUT O44 PY FVO OUT, 


go p 0 


2 


118,) Y Y Bop ony, 


HOTEPIIP Woy FU 


“Al 


puv WeUr oI, 


UBT OY3 PUB BBD 

pus uvyy 

jvo B puY UBT 

UW oy} pur Joc] 
Sop pur ye9 

UBL 944 pUuB aD 
Sop B puv urvyy 


yvo B pur Ssog 


aTaV I, 


UVUL B PUL 4Bd< 
uUvU 94} pus Sop y 
ye @ puv uvat y 
uvurl o4j puv Soq 

Hop pus 4vo ¢ 
UVUL PUY Fv OUT, 
Sop B pur uvyy 


vO OT} pus uv 


a 


“*uBvul og pue y¥0 9 

** uel oq} pue Zop oq, 
qvo of puB UBL OU, 

** UB Og PUB Sop 94 | 
sop oT} puvw vo oOuL 

**UBUT O94 pave }¥O OU 


Q 


‘* Sop oy} puv uvut ogy, 


t 


** 40 0} puv ouL 
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hesitation “I can’t find the right letter.’ She picked out an “I” and slowly 
selected A BC F, from this she formed the sequence ABC DEFG Land 
then gave up, complaining “I can’t do it.’ Asked to write the alphabet she 
produced the following series: 
ABCDETGHIJBlmmopaqrstu 
After a pause began again spontaneously :— 
ABCDETGHIJBLmmopgqrstuywxyé. 
Each letter was said in a whisper and definitely verbalized. To dictation sne 
wrote the following sequence : 
ABCDEEGHIKLmnoPQRSFwvwY=zx, 
and she copied the alphabet from print in a very imperfect manner. 
On the same day I earried out a series of the man, cat and dog tests. 


Table IV.) 


She read these simple phrases slowly but correctly and made no essential 


(See 


mistakes, when translating pictures into words ; once only did she fail to com- 
plete the couple shown to her. The content of each sentence, written to dicta- 
tion, was accurately reproduced, but the structure of the words was defective 
and the letters were badly formed. These faults were even worse when she 
wrote from pictures. She found much less difficulty in copying from print, 
although her writing was poor and the letters imperfect, every word was, 
however, reproduced in cursive script. 

On the twentieth day (July 10) speech was slow and broken by long 
pauses, but she volunteered many more remarks. Thus she said, “° My head 
is not... quite right ... it’s ...er, numb... otherwise. . . other- 
wise . . . it will do.” Asked to explain her difficulty in speaking, she answered, 
“My difficulty is . . . [know what I want tosay . . . I don’t know how to say 
it . . . SometimesI feel . . . sometimesI feel... if... if I... if Iean't 
say it . . . I can’t think sometimes . . . if I could get my thoughts right 
I should be allright.”’ 

By this time her speech had so greatly improved that the colour tests were 
carried out correctly, with the exception that she tended to call red “pink”’ 
and orange “ red.’’ All were selected without fail to oral and printed com- 
mands, and she wrote down their names accurately, excepting that she was 
puzzled by “ helitrope’’ (heliotrope), her designation for violet. 

On the twenty-sixth day (July 16) she wrote her first spontaneous letter ; 
it was coherent and reasonable, but many of the words were badly formed. 
For instance, she wrote, “I am glod Arthrur won the prize for the windom 
competion ”’ (I am glad Arthur won the prize for the window competition). 


I put her through another series of hand, eye and ear tests, and it is inter- 
esting to notice the nature of the improvement in these records. (See Table V.) 


When imitating my movements sitting face to face, she made fourteen 
mistakes, but twelve of these were complete reversals in which she selected 
right for left and vice versa. When she attempted to write them down all 
sixteen were erroneously recorded; of these two were reversed, whilst in 
three she mistook eye and ear. But oral commands were perfectly executed 
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and, when given in print, she made four mistakes only. I then asked her to 
read them aloud, which she did perfectly, and the errors in their performance 
were reduced to two. At first she had difficulty in grasping that the printed 
order read aloud implied an action and was satisfied when the words were 
uttered; but, if they were read silently, she at once began to carry out some 
movement of one or other hand. 
TaBLE V. 
OO 


Imitation 
of move- 


Imitation of Writing down movements 


movements made by 
the observer 


ments 
reflected 
ina 


Oral 
ecom- 
mands 


Printed commands 


made by the observer 


mirror 


eye Reversed Correct Correct 
ear .. te a 
Correct 

Reversed . 9” 

L. hand to R. ear , ae 

R. hand to L. eye 
Reversed 
Correct 
Reversed 





right to yoo right ear 
left to left ear 
left to right eye 
right to left ear 
right to right ear 
left to right Cay 
right to right ear 
left to left ear 
right to right ear 
left to left ear 
left to right eye 
right to left eye 
right to right eye 
left to left eye 
right to left ear 
left to right ear 


. hand to L. Correct 


. hand to R. 
. hand to L. 
. hand to R. 
. hand to L. 
. hand to R. 
. hand to R, 
. hand to L. 
. hand to L. 

. hand to R. 
. hand to L. 

. hand to R. 
. hand to L. ear ca 
. hand to R. eye .. L. hand to R. eye 
. hand to R. ear Reversed 

. hand to L. ear .. a 


eye .. 
eye .. 
ear .. 
eye .. 
ear 
ear 
eye . 
ear .. 
eye 
eye 


+ 
L. hand to R. eye 
Correct 


” 
L. hand to R. ear 
Correct 
L. hand to R. ear 
Correct 
L. hand to R. eye 
Correct 


On the twenty-seventh day (July 17) she carried out without fail a series 
of tests with familiar objects, naming them accurately, choosing them to oral 
She had now 


or to printed commands and even writing the words correctly. 


memoranda of her wants, such as “ more diet,”’ 


begun to note on 
(pressure) and “ tingle,’’ both of which 


have more,’ 


paper 
" preasure ” 


“might I 
referred to sensations in the head. 

On the thirtieth day (July 20) I asked her to write her name and address. 
She did so correctly, no longer in the form of a signature, but as if it stood on 
the envelope of a letter sent to her home :— 

Mrs. J. B. 
16 West View 
Park Rd. 
Barnsley. 


I then covered this up and requested ther to write her name and add the 
address of the nursing home; but repeated her previous performance 
exactly. When I explained to her that I wanted her address in London, where 
she had daily received letters from her relatives, she replied, ~ I can’t,” and 
I then dictated it to her word by word and she 


she 


made no attempt to write it. 


wrote :— 
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Mrs. J. B. 
The empire nursing hone 
Vinsent sq. 
Westminster 
London S.W. 


(i.e., The Empire Nursing Home, Vincent Square, Westminster, London, S.W.) 

From the print she copied it as follows :— 

Mrs. B. 
Ehe empire Nursing Home 
Vincent square 
Westminsteer E.1111 

She was then put through a series of tests with the alphabet. She could 
now say the letters with ease, both spontaneously and to repetition, and read 
them perfectly aloud. She wrote them in cursive capitals and her only errors 
were “T” for F, “B” for R, “J” for T, and the “Z” was given several 
extra turns. They were written more easily to dictation and she copied them 
perfectly, in both cases employing small cursive script. I then gave her the 
twenty-six block letters which, after some hesitation, she finally succeeded in 
placing in their right order to form a perfect alphabet. 

On the thirty-second and thirty-third days (July 22-23) she was so bright 
and active that I was able to subject her to a more extensive series of tests. 

Her spontaneous speech had still further improved and she attempted 
sentences of much greater length. For instance: “I went for a drive this 
morning . . . I enjoyed it more than in fine weather . . . It was 
abit dull . . . suited me better . . . Foran hour anda half.” She 
was much troubled that her head had been shaved and had ordered a wig: 
she inquired, therefore, “Might I . . . I shall think of it soon 
might I . . . wear hair now?” Intonation was still defective, the 
pauses were multiplied and tended to fall in the middle of a phrase or at the 
end of a single word. Speech became syncopated with a repetition of rising 


and falling accents: e.g.,° Iseem . . . tohave . . . a weight 


on here” pointing to her head. 

She could now name the geometrical shapes placed in her left hand out of 
sight, calling them respectively “ square ’’ (cube), “ cork ” (cylinder), “ marble ”’ 
(sphere), “ nutmeg’ (ovoid), “spindle” (cone). With a pyramid she said 
“oblong . . . can’t describe it”; then suddenly she exclaimed “ pyramid.” 

She carried out a complete series of clock tests without a mistake, telling 
the time correctly and setting the hands to oral or to printed commands, 
whether they were given in ordinary nomenclature or in railway time. She 
could even write down the time accurately if she was allowed to intermingle at 
will figures and words. 

The hand, eye and ear tests yielded a much improved set of records. It is 
true that, when she attempted to copy my movements sitting face to face, she 
was wrong sixteen times in succession; but of these thirteen were direct 
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reversals and in three attempts only did she mistake the nature of the move- 
ment. Oral and printed commands were perfectly executed and she could 
even write down my actions with four errors only. 


TaBie VI. 


Imitation 
Imitation of of move- Oral Printed Writing down 
movements made by ments com- com- movements made by 
the observer reflected mands mands the observer 
ina 
mirror 





. hand to L. eye .. Reversed Correct Correct Correct Correct 
. hand to R. ear .. on Left hand to left eye 
. hand to L. eye .. <i Correct 
hand to R. eye .. ws 
. band to L. ear .. t. hand to L. ear : ad 
. hand to R. eye .. Reversed ss = fe 
. hand to R. ear .. = ; Reversed 
. hand to L. ear .. as : f Correct 
. hand to L. eye .. . hand to L, eye : Left hand to left ear 
. hand to R, ear .. Reversed ~ Correct 
. hand to L. eye 
. hand to R. eye 
. hand to L. ear 
hand to R. eye 
. hand to R. ear .. ~ 
. hand to L. ear ... R. hand to R. eve 


Reverse d 
Right hand to left ear 
Correct 


Observations made from October 20 to 23, 1922, four months after the 


Operation. 


She was in excellent physical condition and her urine contained no sugar or 
other abnormal constituent. The trephine opening was somewhat depressed 
and pulsated slightly in the sitting posture; this was considerably increased, 
when her head was lowered, but was scarcely perceptible after lying horizon- 
tally for a considerable period. She complained of no headache or tenderness, 
superficial or deep, and had suffered from no fits or seizures of any kind. 

Except for her disturbance of speech, I could discover no abnormal signs 


pointing to any affection of the central nervous system. Movements of the 


face were carried out equally well on the two sides and the tongue was 
protruded in the middle line. All the reflexes were normal, including the 
plantars; I could even obtain a response from the right half of the abdomen and 
there was no longer that difference on the two sides, which constituted the 
earliest and most lasting sign of disease. The grasp of the right hand was 
stronger than that of the left and individual movements of the fingers were 
perfectly performed, both the eyes open and shut. The right lower extremity 
had recovered completely and she could walk three miles without undue 
fatigue. The most careful sensory examination failed to reveal any abnor- 
mality; size, shape, and weight were appreciated equally well with either 


hand. 
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Symbolic Formulation and Expression, 


She was bright, gay, pleased to come to London and anxious to enjoy its 
sights. So great was her energy, that it was difficult to prevent her from 
tiring herself unduly and all my observations were made in the morning in the 
quiet surroundings of my consulting room. 

Articulated speech.—In spite of profound recovery her speech showed the 
same defects as before, though to a much slighter degree. She now talked 
easily, her enunciation was greatly improved and the pauses occurred at 
longer intervals; yet, in principle, the defects were of the same kind as before. 
She was conscious that her speech lacked freedom; she had no difficulty in 
finding names, but the words were pronounced slowly and the form of the 
phrase, though it remained essentially grammatical, was frequently altered to 
obviate verbal difficulties. Thus she said “Doctor Head... should my 
head have a big dint init . . . if I lie down . . . for an hour or two . . . the 
dint is not there . . . butif I situp .. . any time... a big dint is there 

. I asked my doctor ...hesaid . .. it didn’t matter . . . I didn’t know 

you... had... cut so much out. . . until I got home.” All her 
faults depended on inability to discover the exact verbal form she required. 
If, however, she stumbled over a word, she was loath to leave it uncorrected 
and had a strong sense of her errors in articulation. 

She showed exactly the same defects of speech, when she attempted to 
repeat a series of phrases said by me, hesitating over such words as 


“ elephants ” and “ zoological.” She did not slavishly follow each individual 
word, but evidently formulated the meaning to herself and then attempted to 
express it. This led to the same difficulties as when she talked spontaneously, 
though every point of importance was correctly seized and she omitted no 


essential detail. 

Understanding of spoken words.—She understood everything that was 
said to her and carried out oral commands perfectly. She could follow and 
take her part in general conversation, provided she was not hurried. 

Reading.—Printed commands were correctly executed and she gave a good 
account of the contents of a paragraph she had read silently. Moreover, she 
could interest herself in a book, although she no longer read aloud as had been 
her custom before the operation. Asked to read aloud a selected passage, she 
succeeded in pronouncing all the words, although she stumbled over many of 
them and corrected herself in exactly the same way as with spontaneous 
speech. 

Writing.—She could write a coherent letter and express herself spon- 
taneously in writing. The only noticeable defects were hesitation and 
uncertainty over the form of some of the letters or component parts of a word ; 
but she was always able, on reading over what she had written, to detect 
these errors and to make the necessary corrections. Asked to write down 
what she had gathered from a selected passage, the contents were given 
correctly, but the form of the words was defective and the spelling was 
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extremely bad. Throughout, her lips moved silently and she was evidently 
saying the words to herself, although I could detect no sound. 

Exactly the same faults appeared, when she wrote to dictation, or even 
when she copied a printed paragraph. She was extremely slow and her lips 
moved soundlessly as she enunciated each word to herself before writing it 
down. 

All these tests showed that verbal formation and structure were disturbed ; 
and she was conscious that, in spite of her great increase in power, she had 
not regained her normal freedom, when writing spontaneously, to dictation or 
to copy. 

The alphabet.—All the letters were said spontaneously in perfect sequence, 
divided into short groups separated by a pause. She repeated them after 
me and read them aloud without difficulty. She could write them spon- 
taneously or to dictation with fair accuracy, but translated capitals into 
cursive handwriting less easily and with several slight corrections in the shape 
of the letters. Given the twenty-six blocks, the order in which she placed 
them was correct, except that at first she placed Q for O and omitted U. This 
she finally discovered, but failed to find its proper place until she had repeated 
the whole alphabet aloud. Throughout it was evident that any difficulty she 
might have was with the form or shape of the letters. 

A printed paragraph.—As a result of what she told me of her visit to the 
Zoological Gardens, I put in print the following account :— 

On Sunday afternoon we went to the Zoological Gardens. We were there 
from 2 o'clock to 5 and had a cup of tea, when we were tired. it is an 
immense place and difficult to find, but we took a taxi each way. We saw 
lions, tigers, elephants, polar bears, a number of large reptiles and many kinds 
of birds. It was a beautiful afternoon and we enjoyed ourselves greatly. 

This she read silently and re-told the story in the following words: “ We 
went to the Zoological Gardens and spent an enjoyable time. We saw there 


elephants, tigers and various kinds of an-mals. It’s a large place and diff-cult 
to find. We spent an enjoyable afternoon and got home about 5 o'clock in the 


afternoon.” 

When she repeated these sentences after me or read them aloud, all her 
faults were those of enunciation; she stumbled over many of the words, such 
as elephants and zoological, but finally corrected herself in most instances. 

After reading the printed account through again to herself she wrote: ~ We 
went to the Zo on Sunday afternoon And spent an enjoyable treat we saw 
all kind of animals. We had a cup of tea Afterward we came having spent an 
enjoyable treat.”’ 

To dictation she wrote “ On Sunday afternoon we went to the Zo gardens 
we were there fron two untill five and had a cup of tea when we were tired. 
It is an immense and difficult to find that we took a taxi each way. We saw 
lions tigars Elephants and polar baars and a number of large reptiles, and 
many kinds of birds. It was a beauliful afernoon and we enjoyed ourseilves 


greatly.” 
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She copied the printed account very slowly; her lips moved and, although 
she uttered no sound of any kind, it was obvious that she was saying the 
words to herself before she put them down on paper. She wrote “ On Sunday 
aflernoon we went to the Zoological Gardens. We were there from 2-0 o'clock 
to 5-0 And had a cup of tea when we were tired It is an imnense place and 
difficult to find. But we took a taxi each way we saw lions tigers elephants 
polar bears a nunber of large reptiles and many kind of birds It was a beautiful 
aflenmoon we enjoyd ourselves greally.” 

Numbers and arithmetic-——She counted correctly up to a hundred with 
considerable rapidity and certainty, though some of the numerals were indis- 
tinct. The order in which they were given was perfect and she did not hesitate 
when beginning a new decade. 

Addition. 3: 568 685 
323 737 


891 1422 


Subtraction. 582 
236 


346 


The three simple addition sums were carried out rapidly and without move- 
ment of the lips. With the second and third subtraction she said the numbers 
under her breath incorrectly and, recognizing they were wrong, became con- 
fused. Finally, however, she succeeded in arriving at the right answer.’ 


Coins and their relative value.— All the coins were named correctly and she 
was remarkably accurate in her estimation of the relative value of any two of 
them placed on the table before her. But she not infrequently found it difti- 
cult to arrive at the answer directly without counting up under her breath. 
Thus, given sixpence and half a crown, she whispered “one, two, three, four, 
five”’ and then said aloud “ five ” the correct answer. 

She denied she had any difficulty with money and added “ My speech is the 
worst ... you know... if it wasn’t for that ...I could... go 
shopping.” 

Orientation.—She could find her way perfectly and went about alone in her 
native town. I could not persuade her to produce a ground plan, because she 
asserted she had never been able to draw; but she could describe accurately 
the various pieces of furniture in my room and their relation to one another. 


Serial Tests. 

(1) Naming and recognition of common objects.—All these tests were carried 
out accurately and she could even write down the name of each object as it 
was shown to her ; but her handwriting was poor and some of the letters were 
malformed, though no word was actually misspelt. 

(2) Naming and recognition of colours.—She named all the colours without 
fail both by word of mouth and in writing, and chose them correctly to oral 
and printed commands. 


’ At the beginning of our next sitting, when she was fresh, I set her the same sums, which 
she solved correctly at the first attempt. 
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(3) The man, cat and dog tests were executed perfectly in every respect. 

(4) The clock tests.—She carried out oral and printed commands with con- 
siderable rapidity. The time shown on the clock was stated correctly; but, 
with the higher number of minutes, she tended to count up instead of giving 

. aa . . ‘ko > 
the answer directly. Thus, shown 20 minutes to 4, she said five, ten, fifteen, 
twenty to four.’ She had considerable difficulty in writing down the time and 
in every instance first enunciated in a whisper the words she ultimately wrote. 
This preliminary verbalization, whether right or wrong, determined what she 
put on to paper and she did rot look back repeatedly at the clock face for 
guidance during the act. 

The results of this test were as follows : 

Time shown on the clock She wrote 

5 minutes to 2 - 5 minites to 2 
Half past 1 ie # past to 1 

5 minutes past 8 oe 5 past eigt 

20 minutes to 4 “ 5 (erasure) to 4 

10 minutes past 7 . 10 past 7 

20 minutes to 6 - 5.20 to 6 

10 minutes to 1 as ten minites to one 
A quarter to 9 os quarter to nine 

20 minutes past 11 ee twenty past eleven 
25 minutes to 3 ee five & twenty past two 

Many of the words were so badly written, that it was difficult to be certain 
of the actual letters employed ; thus minutes was written “ mimtes”’ with no 
distinction between the up and down strokes belonging to each letter. Verbal 
structure was inherently faulty and calligraphy suffered. 

(5) The hand, eye and ear tests. She had completely recovered her power of 
imitating movements made by me, when we sat face to face, and oral and printed 
commands were executed with remarkable quickness and certainty. The only 
errors occurred when she was asked to write down silently the movements 
made by me. Out of sixteen attempts she made three slight mistakes, substi- 
tuting the left for the right ear; in every other case her written statement of 
the action I had performed was accurate. 

Asked if she found these tests difficult, she replied ‘“ No . . . I seemed to 
think . . . or fancy .. . your right hand was opposite to me . . . so I put 


it so.’ 


2.—A Case of Verbal Aphasia due to Gunshot Injury over the anterior portion 


of the Precentral Gyrus. Seven years and eight months later speech had 


recoveréd to a great extent, although it still showed characteristic signs of 
Defective Verbal Formulation. 


No. 6.—Private Thomas McB., aged 19, was wounded on March 12, 1915. 
A piece of shrapnel struck him in the left temporal region, producing a long 
incised wound which penetrated the skull. 

He did not become unconscious and remembers everything that happened. 
He was carried at once to a field ambulance, where no operation was performed. 
“ At first,” he said, “I couldn’t speak at all . . . say oh! ... only oh!” 
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He was admitted to the London Hospital on March 16, 1915, and although 
he was not then under my care I was able to make a complete examination 
before his discharge on April 12. 

The wound, a suppurating cut like that of a knife, extended for 5 cm. 
almost vertically on the left side of the scalp. It penetrated all the tissues 
including the bone, and the dura mater 'could be seen laid bare in its deepest 
part. The upper end was about 55 cm. from the middle of the scalp, and 
14 cm. back from the root of the nose. It lay 0°5 in front of the interaural 
line, whilst its extreme lowest point extended somewhat farther forwards 
(3 em. in front). The whole nasion-inion measurement was 34°5., and this was 
intersected at 14°5 em. by the interaural line. This wound closed rapidly and 
finally healed on April 12 (ef. fig. 1, p. 395). 

He was extremely bright and intelligent, amused at what went on around 
him and in no way emotional. He responded rapidly and well to commands. 

He used his right hand in the normal manner and, on recovering his 
speech, asserted that he had always been strongly right-handed. 

There were no convulsions or seizures and, although he suffered from a 
good deal of headache when first admitted, this passed away rapidly. 

Vision was 5/15 in both the right and left eyes; but owing to his loss of 
speech this was difficult to test. The visual fields were in every way normal 
on perimetric examination. Hearing, smell and taste were intact. 

The pupils reacted well and the eyes moved perfectly in all directions. 


The only abnormal signs were slightly defective movement of the lower half of 
the face on the right side and some deviation of the tongue to the right. 
All the reflexes, including the abdominals and plantars, gave a normal 


response. 

There was no paralysis, paresis, inco-ordination or difference in tone of the 
limbs on the two sides of the body. 

Sensation was completely unaffected when tested within three weeks of the 
injury (April 7). During these tests he showed his remarkable intelligence. 
When weights of 100 and 80 grm. were placed in succession on his right palm 
or fingers, he indicated correctly and without hesitation which was the 
heavier. Sometimes he said “ erst’’ (first) or “ hend” (second). If the heavier 
weight followed the lighter, he usually nodded his head and said “ is” (this), 
Tested with the compass-points he said “ won” (one) and a guttural explosive 
sound, which I came to recognize as signifying two. Throughout the whole 
series he did not make a single mistake with the points at a distance of 1 ecm. 
from one another. He was equally accurate with vibration, shoving that no 
form of discriminative sensibility was affected. 

Condition of Symbolic Formulation and Expression between March 16 and 
April 12, 1915. 

At first he was speechless and silent, but shortly after his admission to 
the hospital he began to make articulate noises, which seemed to bear no 
obvious relation to the words he was striving to pronounce. Asked his name 
he said “ Ho-nus,”’ and told to repeat it after me, he again produced the same 
sound. 
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When a question put to him required an affirmative reply, he nodded, 
saying, ep” or “ons”; on the other hand, to signify a negative he shook 
his head and uttered a nasal sound “ ong,”’ which closely approached a gutteral 
rendering of “ no.” 

His power of finding words rapidly improved, and less than a month after 
the date of the wound he could say the alphabet and days of the week, 
although both letters and words were extremely badly pronounced. An 
attempt to say the months of the year led to a series of incomprehensible 
sounds. When he repeated the alphabet, the days of the week, or the months, 
his pronunciation was equally defective. 

He undoubtedly understood what was said to him, and commands 
demanding a single choice were carried out accurately. Thus, he had no 
difficulty in putting out his tongue, shutting his eyes, or giving his hand, when 
asked to do so. But, as soon as two of these orders were combined, his 
response became slow and hesitating, and he was liable to fall into error. 


Command Movement executed 
(1) Give me your hand and put out your tongue va Correct 
(2) Shut your eyes and put out your tongue ee oe Correct, but also gave the 
hand 
(3) Put out your tongue and give me yourhand .. . Correct 
(4) Give me your hand and shut your eyes ‘ on Correct, but he opened his 
mouth though he did 
not protrude his tongue 
(5) Shut your eyes and put out your tongue .. , - Correct 
(6) Give me your hand and shut your eyes.. , is Correct 
(7) Put out your tongue and give me your hand e- Correct 
(8) Give me your hand and put out your tongue .. ca Correct 
(9) Give me your hand and shut your eyces.. . a Correct; but lips were 
also parted 
(10) Shut your eyes and put out your tongue - is Correct 
(11) Give me your hand and put out your tongue... es Correct 
(12) Put out your tongue and give me your hand ... ‘ Correct 
(13) Give me your hand and put out your tongue . o* Correct 
(14) Give me your hand and shut your eyes sh Correct; but lips were 
also parted 
(15) Put out your tongue and give me your hand .. Correct 
(16) Shut your eyes and put out your tongue ee . Correct 


He could whistle perfectly any melody he happened to know, and sang 
“Tipperary” without the words in excellent time and tune. The musical 


phrases were superposed on many different articulated sounds, none of which 


were words; they consisted of various combinations of vowels and consonants, 
which might have been taken for words imperfectly heard. 

Given a newspaper, he seemed as if he could read it, but his comprehension 
of printed phrases was obviously defective. He could reproduce accurately in 
writing the simple words of the man, cat and dog tests, after reading them 
silently, although the card was removed from his sight. 

He could write his name and address correctly as “Thomas McBain, 
44, Constable Street, Dundee’’; but he directed a letter to his mother: 
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“Mrs. McBain, 44, Conbbse Street, Duddee.”’ He failed to write the same 
words correctly, if they were started in a less automatic manner. 

I seated him at the window and asked him to write down what he saw, and 
he produced the following list: Barrows, cars, shops, folowers (flowers), loan- 
office, artillery, four.” The ~ loan-office’’» was a pawnbroker’s shop, over 
which was the inscription “goldsmith and silversmith’’ and the usual three 
golden balls. Then some soldiers went by carrying their equipment; I asked 
how he knew they were artillery, and he pointed to his head in the position of 
the badge upon a militury cap. “Four” was written as a funeral went by: 
but he could not explain himself further in writing, shook his head and gave 
up entirely. 

Simple phrases were written badly to dictation, and he frequently failed to 
finish the sentence. He did not write wrong words; it was their formation 
that was faulty. He could, however, transcribe print into cursive handwriting. 

Asked to count aloud, he began: “Ong, nud, ed, hon,” and then stopped - 
but taking a pencil with his hand he rapidly wrote all the numbers up to 21 
correctly. 

He was particularly good at drawing, both spontaneously and to command. 
Asked to name the geometrical figures, he drew them rapidly, and occasionally 


appended some word such as square, ovel,’ or marble,”’ to represent the 


cube, ovoid and sphere. 
He had no difficulty in finding his way, and there was no reason to suspect 


any defect of orientation. 
Condition in October, 1915, Five Months after the Injury. 


He was in excellent general health. The wound was a longitudinal painless 
scar with a deep fissure in the centre extending through the skull. No pulsa- 
tion could be felt, and he did not suffer from headache or other local symptoms. 
There were no abnormal physical signs; even the lagging of the lower half of 
face on the right side and the slight deviation of the tongue had passed away. 

He was extremely bright and intelligent. He could give a good account of 
what he wanted to express, in spite of his defective speech, and I was able to 
carry out a more exacting series of tests than was possible during-the acute 
and severe stage of his disorder. 

Articulated speech.—He talked slowly, and had evident difficulty in forming 
his words. The phrases, and even the longer words, were split up into groups 
of syllables separated by pauses. He explained to me as follows the meaning 
of a picture selected from one of the illustrated papers: “It’s the 
North . . . um-land . . . Fus-leers . . . fighting fifth 
met attack . . . on their first line of trenches’? (How the Northumber- 
land Fusiliers, the Fighting Fifth, met an attack on their first line trenches). 
In attempting to describe his condition on first entering the hospital he said: 
“When I come .. . I knew what you said . . . wanted answer 
back . . . knewwhat . . . couldn't get speshe right.” 

He did not employ wrong words, and his power of naming was perfectly 
preserved, although verbal structure was defective. 
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He did not change the content or significance of words or phrases he was 
asked to repeat; the words, however, were badly pronounced. 

Understanding of spoken words.—He could understand all that was said 
to him, selecting common objects and setting the clock correctly to oral 
commands. He was also able to carry out the hand, eye, and ear tests slowly, 
but without mistakes, when the order was given in spoken words. 

Reading.—He undoubtedly understood what he read silently and gave an 
excellent account of the information conveyed in a paragraph chosen from the 
newspaper. He selected the following: “ The period of grace given to Bulgaria 
by Russia in her ultimatum requiring Bulgaria to break with Germany and 
dismiss her German officers appears to have expired, but no reply had 
become known late last evening. In the meantime the Allies’ proposals to 
hold a portion of Greek and Serbian Macedonia in trust for Bulgaria have 
lapsed as no answer has been returned to them.’ After reading this through 
to himself he said: “There was a message . . . sent from Russia to 
Bulgaria . . . to clear . . . out . . . all the German officers 

art their country . . . They've got no response .. . to 
their message . . . so it means . . . the claration of war by the 
ollies.”” 

Writing—He now wrote well but the form of the words tended to show 
the same faults as those of external speech. Thus, the months written spon- 
taneously became “Junuray, Febury, March, april, june, July, august, 
september, Otuober, november, december. 

He could write down the movements I made when sitting opposite to him, 
although he complained that “ It takes a lot of thinking.” 

Asked to write down the meaning of the passage he had read to himself 
(wide supra) on the ultimatum to Bulgaria, he produced the following account : 
‘ Russia sent a message to Bulgaria telling them to clear out all the german 
Officers out their country, but they got no response to their message, so that 
means the declaration of war by the Allies.”’ 

The same paragraph was then dictated and he wrote as follows, very 


slowly and with great effort: “the period of grace given to Bulgari by Russia 
in her altimatum requiring Bulgaria to break with Germany, and dismiss her 


German Officers apperes to have expired but no reply had become known 
leate last evening.’”” He made several corrections which were all in the 
right direction. 

The alphabet.—Asked to say the alphabet, many of the letters, though 
recognizable, were grossly mispronounced. The first half was given in the 
correct order but he ended: “pqeus tv double vy x y and z.” He said, “I 
don’t know whether n comes before them” (the m), although he had placed it 
correctly. 

He wrote the alphabet spontaneously in the following sequence, sometimes 
in capitals and sometimes in small cursive letters.§ “AbCdEFGHIJk 
lnmopQurstvwxy az.” 

He was then given block letters and told to construct an alphabet from 


BRAIN.-——-VOL. XLVI. 32 
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them. He quickly put together the first eleven in sequence and continued 
“L NM OPQ W V W’”; he then removed V W, replacing them by 
“RST,” so that the sequence ran “PQ URS TVWZ/Y.” After 
pondering over this for a time and shifting the last four letters, he 
produed “ABCDEFGHIJKLNMOPQURSTVWXY 4Z.” 

Thus obviously more than articulation was at fault in this case. Internal 
verbalization, necessary for the production of a perfect alphabetical series, had 
also suffered; and indeed, when asked to think of the alphabet, most persons 
say the letters to themselves silently. 

Arithmetic.—He was an intelligent young Scotchman, who told me he had 
reached the fifth standard at 13 years of age, and said “I was . . . pretty 
good . . . sums.” But he failed to solve correctly the third addition and 
all the subtraction sums. 
. Addition. 

356 = 287 

235 5a 376 


591 - 653 


Subtraction, 
568 ns 862 — 621 
234 an 546 si 258 


302 J 311 a 313 


Games.—He played an excellent game of dominoes and corrected me when 

I was wrong; he never hesitated or made a mistake. 
Serial Tests. 

(1) Naming and recognition of common objects.—He had no difficulty in 
pointing to the object shown to him, named orally and in print, or placed in his 
hand out of sight. Asked to give their names he answered slowly but correctly 
although the words were poorly pronounced ; he complained: “ That’s very 
slow, though I can make people understand what I mean.” Each word could 
be repeated, but here his articulation showed the same kind of faults as 
voluntary speech. Told to write the names, as each object was shown to 
him, he wrote as follows: “knife, key, pincile, sissiors, matches, penny, 
sissiors, key, knife, penny, matches, pincile, sissiors, matches, key, pincile, 
knife, penny.” He added: “ How is it about scissors? . . . Only time 
I write . . . write home .. . very difficult . . . still gittin 
better . . . every day.” 

(2) Naming and recognition of colours.—He chose the colour shown to him, 
named orally, or in print, without the slightest difficulty. Told to name the 
colours one by one, his nomenclature was perfect, but violet was liable to be 
called “ voilet’’ and orange “orage.’”’ Except “voilet” they were written 
correctly, but very slowly. He explained “ Slow in writing . . . I think I’m 
right . . . In Lon-on Hospedl I couldn’t spell... my own name.” This 
alludes to his previous stay in the hospital, when his power of writing was very 
defective. 
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(3) The man, cat and dog test.—He could read these sentences aloud from 
print, and both read and wrote correctly from pictures. He reproduced the 
different phrases exactly to dictation, and throughout these tests showed no 
hesitation. The difficulty was solely one of pronunciation. 

(4) The clock tests—He had no difficulty in setting the hands in imitation 


and to oral or printed commands. He told the time slowly but correctly, 


pausing between each word. Many were badly pronounced; he spoke of 
“er-levn ” (eleven), minutes became “ mints,’ but he always employed the 
common nomenclature. When he wrote down the time, without saying it 
aloud, he made one mistake, which he ultimately corrected after two attempts : 
he wrote first 20 to 2 (for 8.20), then 20 to 8 and finally said, “ That's wrong, 
ten past eight.’ He usually wrote in numbers, but never used railway 
time. He had evident difficulty in retaining the words in his memory and 
repeatedly looked back at the clock during the act of writing. 

(5) The hand, eye and ear tests. (See Table I.) 

When he attempted to imitate my movements sitting face to face, or when 
carrying out pictorial commands, he made several errors; but as soon as 
either my hands or the pictures were reflected in the mirror, he had not a 
moment’s hesitation in performing the desired actions correctly. He said, 
“Do ‘em right... you at back of me.” He was somewhat slower in 


executing oral commands and made several errors in answer to printed 
phrases read silently. But, when he was permitted to say them aloud, all his 


answers became correct and he explained “ All the time I’m telling myself 
what to do.” He wrote down my movements sitting face to face with one 
mistake only ; but he said ~ It takes a lot of thinking.” 

On the conclusion of these tests he explained, “I do the think . .. I 
think about it... after-wds ... to see right or wrong . . . often try to 
make it right .. . it’s gone . . . most cases... Afterwards . . . when I 
think about thething . . . I’ve got to spell the word . . . every letter. 


Condition in November, 1922, Seven Years and Eight Months after he was 
wounded. 


The wound was represented by a firm scar running somewhat obliquely 
upwards in the left temporal region ; the opening in the bone, just over 3 em. 
in length and 0°75 em. in breadth, formed a long gutter-shaped slit, exactly as 
if it had been cut away with a gouge. It did not pulsate, and throughout the 
period of five days during which he was under observation the scalp was not 
tender and he was free from headache. He could lift bales of cotton and 
stoop to do up his boots without discomfort ; but violent changes in posture, 
and the intellectual effort of reading, were liable to produce pain over the 
forehead, particularly on the left side, associated with tenderness in the 
neighbourhood of the wound. 

He had not suffered from any form of fits or seizures and was free from 
nausea or vomiting. On examination I could find no signs whatever pointing 
to any abnormality in the central nervous system. Face and tongue moved 
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well, the reflexes were normal and there was no paresis, or affection of even 
the highest forms of sensibility. 

His general condition was excellent and he was in full work as an unskilled 
labourer. His intelligence was extremely good; willing and anxious to help, 
he was easy to examine and his answers often showed remarkable powers of 
introspection. 

Communication with his fellows was hampered by his difficulties of speech 
and this tended to make him reticent, except with those who took the trouble 
to understand him. On this he laid great stress; for, when people did not 
grasp what he said, he was liable to become confused. “ It seems this has left 
me more simple-like than I should be . . . There seems to be some weak part 
about me that I can’t understand . . . I don’t seem to be like the other men 

.. IT can’t seem to go and be hearty .. . I go quietly I enjoy myself, 
when I go quietly.” 

Articulated speech-——-He talked slowly and with obvious difficulty; -the 
words, especially the longer ones, were badly formed. When he pronounced a 
word badly, he went back over it again, recognizing that it was wrong; but 
his efforts to correct it frequently ended in confusion. He did not omit or 
seek to avoid some difficult word required to express his thoughts, but made 
an attempt to employ it and, if he failed, would try until he either succeeded 
or became confused. He spoke in a sing-song manner, breaking up his sen- 
tences into short blocks of words; but their grammatical sequence was usually 
perfect and he showed no tendency to omit conjunctions, prepositions and 
articles. For instance," My mother says ... I moan terribly . . . when | 
sleep.” The rhythm was, however, disturbed, because his phrases were broken 


up into abnormally short groups of words in consequence of difficulty in verbal 


expression. 

He repeated accurately single words, such as the names of familiar objects, 
colours, or the days of the week, and found no difficulty with the simple 
phrases of the man, cat and dog tests. But articulation and rhythm were 
affected in exactly the same manner as with voluntary speech, though to a 
somewhat less degree. 

Understanding of spoken words.—There could not be the slightest doubt 
that he comprehended the meaning of simple language. Thus he said, “I quite 
understand what they say. . . . It’s difficult sometimes. . . . I can’t exactly 
explain. .. . At home . . . on important business. . . . I always have some- 
one with me. . . . They don’t understand me . . . I don’t understand them if 
they speak too quick for my thinking. . . . It’s quite alright if one under- 
stands you . . . but if I’ve got to explain my position . . . I’m fixed.”’ 

Orders given by word of mouth, even the complex hand, eye and ear tests, 
were quickly and accurately executed. 

Reading.-—He read little to himself and, when I asked for the reason, 
replied,’ I’ve no desire to . . . I need to read the same thing over twice 
before I could explain . . . what I’ve been reading about.” All printed com- 
mands were, however, carried out perfectly. 
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Writing.—He could now write an excellent letter, provided he was allowed 
“plenty of time.” The only mistakes appeared as occasional doubt with 
regard to the position of the letters in some word, often of the simplest 
character. 

The alphabet.—In spite of the fact that his only faults appeared to be 
articulatory, he failed to say the alphabet spontaneously. He gave the letters 
correctly up tol, then paused and continued, “nmopqvy . .. wrong there . 
qrstewxyz.” 

He repeated the whole series correctly after me and read them somewhat 
slowly from print, adding, “It’s the Q’s and U’s I get mixed up.” 

Asked to write the alphabet, he produced with obvious difficulty an accurate 
sequence up to p; then he continued, ““quvwx yz.” Ona second attempt 
he wrote “qurstvwx yz,” adding “ That's hard.’ All the letters were 
written perfectly to dictation; but, when transcribing capitals into cursive 
script, he made two mistakes, which he finally corrected. 

Given the twenty-six block letters he had difficulty in recognizing the A 
because it was upside down; I reversed it and he at once started to put 
together A BC D E F G (upside down) HIJKLMNOPRSTUVWXY. 
He then discovered the Q, and, after much hesitation, placed it correctly and 
added the Z. This, he said, was easier than writing, “ because of course there 
is no spelling attached to it. . . . Q’s and U’s mostly get mixed up.” 

A printed paragraph.—I used for this series of tests the following short 
account of his own history: ~ I was a private in the 4th Battalion of the Black 
Watch, Royal Highlanders. I was trained in Dudup Castle,and went to France 
in February, 1915. Nineteen days later I was wounded by the explosion of a 
shrapnel shell. Within a few days after being wounded I was taken to the 
London Hospital.”’ 

This he read silently and when asked what he had gathered, replied, “ I've 
been a private in the 4th Black Watch and training at Dudup Castle. I went 
to France in 1915. I was wounded by the explosion of a shell nineteen days 
later. I was taken to the London Hospital. I don’t forget that.”’ 

After again reading the paragraph through silently, he wrote, “I was a 
privat in the 4th Battalion royal highlanders and trained at Dudup eastle. | 
went to France in February 1915 I was wounded, in a few days later I was 
taken to London Hospital.” Then he said, “I’ve missed out some word, I 
think. . . . I was wounded by the explosion of a shell . . . shap . . shap- 
nal. . . . That’s what I left out.” 

He read three sentences aloud from print as follows: “I was a private in 
the fourth Be-taln of the Black Watch, Royal Highlanders . . I was 
train in Dudup Castle, Dundee and went to France . . . in Feb-urie 

1915 . . . Nineteen days later . . . I was wounded by an 
explosion of . . . a sher-ap-nel shell . . . Within a few days after 
. . being wounded . . . I was taken to the London Ors-pedl.” He 
added “The words . . . seemto . . . stand still . . . I can’t 
gofurther . . . asif I were ina deep thought . . . When I’m like 
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that . . . I have to draw away my head from the print and look back 
again . . . By that time I may have lost my place . . . and have to 
start over again.”’ 

To dictation he wrote: ~ I was a privite in the 4th. Battalion of the Black 
Watch Royal Highlanders. I was trained in Dudup Castle Dundee and went 
to France in Feburary 1915 ninteen later I wounded by the expload of a 
s shell within a few days after being wounded I was taken to the London 
hospital.”” Then he wrote spontaneously in amplification of the sentence where 
he had failed, “ ninten days later I was wounded by the esplocdion of a 
shrapnel.” 

He then copied the whole paragraph correctly from print, adding, ~ That’s 
a great piece of work for me doctor . . . It’s the forgetting . . . I 
know what's to be done . . . and yet I can't do it . . . Just the 
same as your speaking to me . . . I understand what you say 
but later on I would forget . . . quite a lot that you would be speaking 
about . . . Idon’t forget what I'm . . . talking about... It 
seems that words that are spoken . . . havea better impression 
on my mind.” 

Finally I asked him to tell me what it was all about, and he replied, 
“ About being a private in the Black Watch . . . and being nineteen days 
in France . . . I’m trained at Dudup Castle, Dundee . . . nineteen 
days in France . . . I was wounded .. . a few days after being 
wounded I was taken to the London Hospital . . . wounded by explosion 
of ashell . . . a shar-a-nel shell. I quite remember in France what I 
did . . . and then I don’t remember any more . . . I knew the 
pre-dick-ment (predicament) I was in . . . I saw the flare of the shell 

and I felt the burning sensation in my head . . . When I tried 
tospeak . . . T’dnospeech . . . The right thumb was dead 
I couldn’t feel with it for about three days.”’ 

Numbers and arithmetic.—He counted slowly and deliberately without 
mistakes up to 100. Articulation was somewhat slurred, especially when he 
came to the seventies; he said “ Seven-y-one’’ instead of seventy-one and 
“hun-dert two” for a hundred and two. All the numbers were written in 
sequence without error of any kind. 

Given the following exercises in simple arithmetic, he failed to solve the 
last subtraction sum, saying, in conclusion, “The diff-ulty . . . I can 
hardly explain . . . it’s the thinking . . . akind of . . ._ hesi- 
tation . . . If I'd be getting plenty of time to do it . . . I'd be 


doing it perfectly . . . The num-mers (numbers) . . . you see | 


must move my lips . . . Ihadto say . . . different figures 
and different methods . . . Imust find the smallest of the words 


because I cant speak much.” 
Addition. 
123 os 256 


243 ae 235 


366 os 591 
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Subtraction. 
568 fick 862 aa 621 
234 sa 546 se 258 


334 - 316 (Corrected) 263 

Coins and their relative value.—All the pieces of money from a halfpenny 
to a pound note were named accurately, and their relative value was explained 
with ease. He experienced no difficulty with change and managed his money 
affairs with considerable ability; thus, he took his own ticket from Scotland 
with the money I sent him, and gave me an exact statement of his expenditure. 

Drawing.—He had no difficulty in drawing either from a model or from 
memory. He produced an excellent outline of an elephant, naming each salient 
part correctly as he filled it in. 

Orientation and a ground-plan.—He found his way with ease even in 
London, and was entirely free from confusion with regard to the objects in a 
familiar room. He drew an excellent ground plan saying, “I just imagined 

fora moment . . . Iwasinthat room . . . I could see the 
room.” I then asked, ‘ Can you see the colour of the things in the room?” 
He replied, “The cupboards are white . . . the table where we were 
sitting was square . . . it was brown;”’ all of which statements were 
correct. 

Games.—He played a good game of draughts and was fond of cards; but 
he added, “I play in the slow style . . . I’ve got to think.” 


Se zal Tests. 


(1) Naming and recognition of common objects was performed accurately, 
but he said, ‘If I didn’t pay strict attention I'd be wrong.” All the names 


were written correctly except scissors, which became “ cissors”’ or “ sissors,”’ 
and he complained “That's the diff-ult (difficult) one.” To dictation the 


words were somewhat better written, and he copied them correctly from print. 

(2) He named and recognized colours perfectly, and carried out— 

(3) The man, cat, and dog tests without difficulty. 

(4) The clock was set to oral or printed commands given either in the 
usual nomenclature or in railway time, and he told the time correctly, though 
his articulation was somewhat defective ; thus, five minutes past eight became 
“Fi min-uts pass eight,’ though in every case the hour was given without 
hesitation. Asked to write down the time, he found great difficulty in spelling 
minutes (written “ munites,” “ ninutes,”’ or sometimes correctly) ; but the hour 
was never in doubt. 

(5) All the hand, eye and ear tests were now executed correctly. To oral 
and printed commands the movements were made with quickness and pre- 
cision, but imitation face to face was carried out more slowly, and when 
executing pictorial orders he corrected himself on several occasions. He 
showed remarkable accuracy in writing down movements made by me, 
although he was slow and deliberate. 
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—A Case of Syntactical Aphasia, due to Perforation of the left Temporal Lobe 
by a Rifle Bullet. Typical “ Jargon” and other signs of injury to this 
region, such as Quadrantic Hemianopia and Epileptiform Attacks, pre- 
ceded by an Aura of Smell. 


No. 15.—Private Edward §., aged 25, was admitted to the London Hospital 
on March 2, 1915, with a gunshot wound of the head. He was incapable of 
giving any account of his injury, and the sole information sent with him, was 
a card stating that he was “ admitted to No. 2 Stationary Hospital on February 
2, 1915, with an operation wound of the head” and that “ mentally he has 
improved steadily since admission ; no further operation performed.” 

A rifle bullet had entered just to the left of the inner canthus of the right 
eye, and had made its exit directly above the insertion of the left ear. The 
wound of entry was represented by a minute perfectly healed white scar. On 
the other hand its exit consisted of an irregular opening in the bone and tissues 
of the scalp, and through this protruded a small suppurating hernia cerebri, 
which pulsated. Bone had been removed over an irregularly quadrilateral area 
about 3 cm. in vertical and the same distance in horizontal extent; below, 
this opening reached the level of the insertion of the ear, and above it was 
about 13 em. from the middle line of the scalp. The nasion-inion measured 
35 cm., and the anterior border of loss of bone corresponded to a point 13 em. 
along this line, whilst the posterior edge was 3 cm. behind it. Above the 
wound was a large horseshoe-shaped surgical incision, which had _ healed 
completely. (Cf. figs. 2 and 3, pp. 398 and 400.) 

He did not as a rule say anything spontaneously ; but in answer to ques- 
tions his speech was jargon. When he wanted to ask if he might smoke, he 
said, Want treat Christian ;’’ but the intended meaning of the words became 
obvious, when he put an imaginary cigarette into his mouth and pretended to 
light it. 

The left pupil was fixed and the cornea insensitive; the lid drooped and he 
was unable to move the globe in any direction except downwards. This eye 
was blind from rupture of the choroid and atrophy of the optic nerve. Evi- 
dently the bullet had caused gross damage to the left eye as it passed back- 
wards in the direction of the temporal lobe. 

The lower portion of the right half of the face moved slightly less than the 
left, and the tongue was protruded a little to the right of the middle line. Arm- 
jerks and knee-jerks were brisker on the right than on the left side and there was 
a tendency to clonus at the right ankle-joint. The right plantar reflex gave an 
upward response, whilst the left was normal. Over the left half of the abdomen 


the responses were unaffected ; but on the right side no reflex could be obtained 
from the lower segment, whilst that from the upper part of the abdomen was 
evidently diminished. Motor power, muscular tone and co-ordination were 


unaffected and sensation appeared to be normal. 
Condition in June, 1915, eighteen weeks after he was wounded. 
By June 5, 1915, the cerebral hernia had entirely disappeared, the wound 
was firmly healed and he was up all day, busy and helpful inthe ward. During 
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the following week a complete series of observations was made with the follow- 
ing result 

He had suffered from no fits or seizures during his stay in Hospital, and 
was free from headache and vomiting. The left globe was shrunken and had 
subsequently to be removed. Vision of the right eye was $, but there seemed 
to be some restriction of the upper part of the outer quadrant of the visual 
field, although the right fundus showed no definite changes. He was some- 
what deaf in the left ear, but he thought that the tuning-fork placed on the 
forehead was heard better on this side. No gross changes could be seen on 
otoscopic examination, though apparently the bullet on making its exit had in 
some way injured the auditory apparatus of the left ear. Smell and taste were 
certainly unaffected. There was still a little weakness of the lower portion of 
the right half of the face, and the tongue was protruded slightly to the right 
of the middle line. Arm-, knee- and ankle-jerks were brisker on the right side 
than on the left, but there was no ankle clonus. The right plantar reflex gave 
an upward response, whilst the left great toe went downwards. The lower 
segment of the right half of the abdomen now responded to stimulation, but the 
reflex was diminished and was less than that obtained from any other portion. 
There was no paralysis or paresis and sensation was not affected. 


Symbolic Formulation and Expression. 


He was cheerful and willing, laughed when he was successful in performing 
the task set him, and did not become irritable, though he failed to express 
himself intelligibly. When he recognized that his jargon was incomprehen- 
sible, he dropped his head and sometimes showed the beginning of a blush; 
he did not then care to make another attempt to express those particular 
thoughts. He was intelligent and useful in the work of the ward, provided he 
was not compelled to express himself in speech. For example, he would go 
about serving the patients, washing up, laying the cloth correctly ; but as soon 
as he attempted to formulate his wants, such as that he required a purge, he 
became confused, not only in utterance but in thought. 

Articulated speech.—He said little spontaneously, but answered questions 


readily ; once started, his speech was rapid and voluble. He tried to “ rush’ 


his phrases and not uncommonly was brought to a standstill by pure jargon. 
It was extremely difficult to hear the prepositions, conjunctions or articles, and 
these parts of speech were frequently omitted. Thus, asked what he had done 
since he came to the London Hospital, he said “To here; only washing; cups 
and plates.” Q. “ Have you played any games?" A. “ Played games, yes, 
played one, daytime, garden.” Q. “What did you play?” <A. “We had 
four bowls each ; big bowls; about four each. Always chuck to a small white 
‘un ; try to hit it. Round one, flat one; chuck it on to flat bit of wood. Me 
and another try to play it, see who could get the most, numbers.” Asked 
about his wound he said, “ When I woke straight in bed; I couldn’t say it. 
I knew what it was, but couldn't say it. I couldn't say, France nobody 


was ; but I couldn’t say it.” 
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He did not use wrong words, and if the subject under discussion was 
known, it was not difficult to gather the sense of what he said. Thus, when 
[ was testing his taste, and placed some quinine upon his tongue, he said: 
Rotten to drink it. Something medicine or that. Make you drop of water 
after it, so to take out of your mouth.”” The rhythm of the words and the 
balance of each phrase was mainly affected. Syntax was gravely disordered. 

He could say the alphabet and the months correctly and in order. 

Understanding of spoken words._-He seemed to comprehend what was said 
to him, and carried out simple oral commands correctly ; thus he chose without 
fail a common object or colour named by me. But, as soon as the order of 
necessity took the form of a group of words or a short phrase, it was exeeuted 
more slowly and with some hesitation; when setting the hands of a clock, he 
was liable to confuse “to” and “ past”’ the hour, and he made several 
mistakes with the hand, eye, and ear tests. 

Reading.—He was asked to select something from the daily paper to read 
aloud, and chose the following large block type heading on the front page: 
“Mr. Lloyd George says Red Tape must go. The Truth about Przemysl. 
Russians evacuate Galician town after removing guns and stores. Success in 
the North. German lines pierced and prisoners taken.’’ These he read rapidly 
as: Mr. Lloyd George says red take, take must go. The troop about towns, 
what lost ‘em. Russ-ns exclose some big town after refunded re 
‘ refunded guns and stories . . . stoppies. Suecess in the north. 
German binds prisoners and prisoners taken.’ 

I then said: ~ You have just read me something: what was it about: 
He answered: “What looking at paper?’ “ Yes.” He then continued: 
Germans have already 


»” 


“ Germans what lost big town and the Americans 
won it. Some of the prisoners on its road, its country . . . prisoners over 
it. Mr. Lloyd George says, Act beer something.” The substitution of ~ Red 
take must go”’ for ~ Red tape,’ when he read the readings aloud, evidently 
confused him, and, on attempting to reproduce the meaning, he substituted 
legislation about beer, much discussed at this time. 

He chose a common object or colour, and set the hands of a clock quickly 
and accurately to printed commands; but he carried out the hand, eye, and 
ear tests slowly ‘and with several errors. So long as the order was given in a 


single word, his response was prompt; on the other hand, a phrase, which he 
was compelled to repeat to himself silently before he performed the movement 


required, was liable to lead to confusion. 

He understood not only the details but also the general meaning of pictures, 
though he had extreme difficulty in formulating aloud what he had learnt from 
them. 

Shown a picture of two Belgian gunners explaining the mechanism of a 
field-gun to a British Red Cross woman worker at the Front, he said: ~ It’s 
the ladies . . . come on the hospital . . . come to see how men 
work it.” Q. ‘ What sort of men are they?” A. “Till France . . . the 
men come from France . . . the France men . . . she might come from 
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England . . . lady.” Q. “ What are they showing her?” A. “A gun 
~ a 75 isn’t it? ” 

He was then told to read the legend aloud, which he did as follows: 
“ Belgian gunners explode . . . no,explay . . . the max-stick some- 
thing . . . of their wetton . . . toa Red Cross . . . worker, worker 

She belongs to the British nursing . . some corps” (Belgian gunners 
explaining the mechanism of their weapon to a Red Cross worker. She belongs 
to a British Nursing Yeomanry Corps.) 

I then asked: “ What is the picture now?’ and he answered: It’s a 
guns belongs to Belgian. . . She a hospital lady from England 
comes from England. . . The Belgians just telling what it’s made of 
the different names, the works and 

Writing.—-Asked to write his name and address, he did so rapidly as Frank 
Edwe Sams, 203 Parkhurst Road, Manor Park, E. ; but when he attempted to do 
the same for his mother with whom he lived, he failed entirely. I said to him: 
“Now write your mother’s address”; he hesitated and asked: “ What, her 
name before?” To this I replied: “ No, her name now; as if you were going 
to direct a letter to her.” He wrote “S”’,; then after a pause: “Sams,” and, 
saying “ Susie,” gave up the attempt. Urged to try again, he wrote “SS. Sams 
203,” and said: “ No, I can’t, you mean her address? No, I can’t.’ 

In response to a request to write a letter, he produced the following: “ My 
dear Sister I now write to you that I hame getting the best of hearl, and I am 
getting to walk to the garden to play a lot of game and I hame the all of.” 
Asked to read aloud what he had written he said: “My dear Sister I now 
write to you that I am now getting the best of health, and I getting to walk to 
the garden to play a lot of games, and I have the whole of . . . I've for- 
gotten now what I was going to say.” 

He spent much of his time on the balcony reading the newspaper and I asked 
him to choose some passage, which was of interest, and to write down for me 
what it conveyed to him ; for he told me he liked reading, but I can’t say it.”’ 
The result was as follows: ~ the men of the rich we have been fiching for a 
day and we have gorn 200 yard of and we will goa...” I then inquired 
“what did you want to write?’ and he answered “ our division was firing 
was firing all day .. . was fighting all day and all the regiment . . . all 
the regiment had moved . . . at night all the regiment moved on . . . two 
hundred yards all our regiment.” 

The alphabet was written as follows: abedefghijklmnopurst’ 
uy wxyz and when dictatedabedefghijklmnoPQRSTUXW 
ZY Z. 

Numbers and coins._-He named every coin correctly throughout a series of 
twenty-one tests, and had no difficulty in expressing the relative value of any 
two of them to one another. Simple addition and subtraction were carried out 
perfectly. The coin-bowl test evidently presented no difficulty and the various 
movements were executed without mistake both to oral and printed commands. 


1 Probably an uncrossed t. 
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Drawing and pictures.—Asked to draw a spirit-lamp placed before him‘on 
the table, he produced an excellent picture and said, ~ I was good drawder 
drawer . . . at school.’’ The model was removed and ten minutes 

later he was asked to draw it from memory; the result was an almost exact 


reproduction. 
Then I said to him “ Draw me an elephant.” He replied, “ Yes I seen 
them . . . up other end . . . India.”” He then produced the following 


figure: (fig. 9). 

When drawing (a) he said “ mouth ” and then uttering the words “ irons,” 
“highons,”’ he added to the picture what were evidently intended for horns. 
After he had finished I asked, “ What has an elephant got in front?’’ He 


answered, They carry big trees . . . tied round a bit of an iron thing.” | 
then said, Behind you have given him a tail, what has he in front?” He 
replied, ‘“ He has a big one, quite straight, about a yard long.” Q. ““ What is it 
called?’’. A. © Same what you drive water with.” Q. “ Has your elephant got 
a trunk?” A. ~ He's lost it’’ and at once he wanted to add the missing part. 
[ then pointed to the horns he had drawn on the head of his figure, asking, 
“Has an elephant got horns?” He replied, “ Yes silver what you stick out” 
(pointing to the corner of his mouth and placing his pencil into the position of 
a tusk). Q. “What are they made of?” A. “ Kind of a white bone one, 
what grows in the mouth, on the roof, on the edge of the mouth.” Evidently 
he had been confused by saying the jargon words representing horns, and 
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impulsively added them to the figure; but he was finally able to explain his 
error by gestures, giving a correct interpretation of his intention. 
Games.—He played a perfect game of dominoes and was excellent at bowls. 


Serial tests. 

(1) Naming and recognition of common objects. —All these tests were carried 
out correctly, but on two occasions he called a pencil “ black lead ” or “ black- 
ing”’; otherwise his nomenclature was accurate, and he was quick in selecting 
the object named orally or in print. 


(2) Naming and recognition of colours :— 


TaBLe I, 


Naming colours shown 


| ; 
wtp se Oral Printed . ™ 
| . = 
| oo” | commands | commands | 
sh 2 i . 
ist series 2nd series 








-——! 
} 

Black .. “ -- | Perfect Perfect Perfect Correct Correct 
Red .. oe oa 2 7 
Orange ee oe | ” 
White .. os — : oi 
Green .. es a . 9° 
Violet .. on ‘a * 
Blue os 
Black .. os oa ” ” 
Red i ; | Blue 
Orange 
White .. 
Green .. 
Violet .. 
Blue “. “ 
Black .. aa on ‘“ “ - 


Red si os 

Orange Can't think More like a 
of it yellow one 

Correct Correct 


” .? 
Can't say it “ 
Correct a 
Gur. . green * 
Vilet* Volley 
Correct Correct 


’” 
Slow, correct Vilet 
Correct Correct 
Blue Slow, correct 
Volley Volley 
Correct Correct 


White .. 
Green .. 
Violet .. _ oo | 
Blue .. ws oe | , , 
| | 


* Probably, as a Londoner, his normal pronunciation was “ vilet. 


Vilet* Bluey 
Correct Correct 


Here again he chose correctly to oral or printed commands, but the names 
he applied were less accurate and he was specially troubled by violet and 
orange. 

(3) The man, cat, and dog test. (See Table IT.) :— 

He read these short phrases aloud without difficulty ; but wrote them down 
inaccurately, not infrequently reversing the order or substituting one noun for 


another. Exactly the same trouble occurred when he wrote to dictation. He 


could, however, copy these simple phrases perfectly. 

(4) The clock tests. (See Table III.) :— 

He set one clock in exact imitation of another and told the time accurately. 
Printed orders were well executed, but oral commands were carried out some- 
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Tasie II. 


Reading aloud from the printed cards 


Copied in 
and writing what he had read 


cursive 
handwriting 
from the 
printed (a) Read 
cards ! aloud 


Written to dictation 


(b) Wrote 





The dog and the cat .. | The dog and the cot Perfect Perfect The dog and the cat 
The man and the dog | The men of The dog and the men 
The cat and the man.. | The cot and the men : The cat and the men 
The dog and the man | The dog and the men The dog and the men 
The dog and the cat .. | The dog and the cat , The dog and the cat 
The man and the dog | The men and the dog ‘ ; The men and the dog 
The cat and the man.. | The cat and the dog The men and the dog 
The dog and the man | The dog and the cat The men and the cat 
The dog and the cat .. | The cat and the dog The dog and the men 
The man and the dog | The men and the dog ; The man and the cat 
The cat and the man.. | The cat and the men The cat and the men 
The dog and the man | The dog and the men The dog and the man 


1 The handwriting was much better than in tests (1) or (3). 


Tasce III. 


| Printed com- 
mands read 
aloud and 
executed 


Writing down the 
time shown on a 
clock-face 


Oral com- Printed Direct 
mands commands imitation 





) minutes past 7 Ten past seven Correct | Quick, correct | Perfect | 10 minutes past 7 | Both correct 
minutes to6 .. A quarter to six - 20 minutes to 6 
minutes tol .. | Ten to one Slow, 10 minutes to 1 

correct 
juarterto9 .. Quarter to nine Correct P , 45 to 9 
minutes to4 .. Twenty to four 4.20 20 to 4 
inutesto2 .. Five to two Correct : 5 to 2 
minutes to6 .. Twenty to six : 20 to 6 
f-past 2 - Half past two ; 30 past 2 
minutes past 1 Twenty past - 20 past 11 
eleven 
f-past 1 oe Half past one . - , ; 30 past 1 
inutes past 8 Five past eight 7.55 4 5 past 8 
minutes to3 .. Twenty five to 2.40 ‘ 25 to...‘ I forget” 
three 
minutes past 9 A quarter to four | Correct 20 past 9 
nine twenty 
ninutes past 8 Ten past eight Slow, 2 past 8 
correct 


| 
Telling the time 


| 


what slowly, and in two instances he mistook “to” and“ past” the hour. 
He could write down the time on the whole correctly although his nomen- 
clature was peculiar. Thus a quarter to nine became © 45 to 9” and ten 
minutes past eight was written as “2 past 8”’ because the long hand, standing 
at ten minutes past the hour, pointed to the number 2. 

(5) The hand, eye and ear tests :— 
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TABLE IV. 


Imitation | Imitation | Pictorial 
of move- | of move- com- 
ments | ments mands 
made by | reflected reflected 
the | ina ina 
observer mirror mirror 


Pictorial commands Oral commands Printed command 





L. hand to R. .. | Correct | Perfect Correct Perfect R. hand to L. eye Correct 
. hand to R. Pe me re o Me R. handto R.ear; R. hand to R. 
then eye 
. hand to L, -- | Slow, Correct Correct 
correct 
. band to R. .. | Correct , a ‘ - 1. hand to R. 
. band to R. we ” ; L. hand to R. eye is t. hand slowly to Correct 
R. ear 
. hand to L. as L. hand to L. eye: Correct Slow, correct 
then ear 
hand to L. oa , , Correct ‘ = i. 
. hand to L. is R. hand to L. eye; ‘ Correct 
then ear 
. hand to R oi : Correct - 
. hand to R. ne - Very slow. corre 
. hand to L. ° m Correct 


am wm Bw 


Ser ae 


. hand to R. : 
. hand to R. ia é ' - 


. hand to L. o 
L. hand; then 


. hand to L. as : ” hand to L. eye 
hand to L. re : : Very slow, correct Correct 

L. hand to R. ea : ‘ = 

R. hand to R. ‘- : : Correct ss 

R. hand to L. ms = : = ‘i 

L. hand to R. - re re 

R. hand to R. — - ‘©No, I can't ” : 

L. hand to L. in : , L. hand to R. ear os 

L. hand to L. aye a Correct Slow, correct 

R. hand to L. es ‘ R. hand to L. eye | Very slow, corre 


a 


He imitated my movements, when we sat face to face, correctly, though 
somewhat slowly and executed pictorial commands with three slight errors 
only. When reflected in the mirror, these tests were carried out perfectly and 
without hesitation. His response to oral and printed commands was slow 
and in both cases he made several mistakes: but throughout it was easier for 
him to execute printed orders than those given by word of mouth. 

Six weeks later he was readmitted. The observations on his speech were 
confirmed, but the physical signs had changed for the better. There was now 
no weakness of the right half of the face and the tongue was protruded straight : 
the reflexes were equal on the two halves of the body and both plantars gave a 
downward response. Motion and sensation were unaffected. 


Condition in October, 1920, five years and nine months after he was wounded. 


The scar was in perfect condition, deeply depressed and not pulsating. It 
was not tender and gave him no discomfort. He suffered from no headache or 
e,° ° . sé . 29 . e 
vomiting, but complained that occasionally a smell of gas” came into his 
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mouth, which turned him from his food. This was not associated with any 
external manifestations, and passed unnoticed by his wife and parents. He 
was not unconscious, even for a few moments, but he complained - Sometimes 
smell of gas coming out of my mouth; taste or something. Want to be sick 
and can’t. Nasty smell comes out of the mouth. Feel I want to be sick; stop 
me éat, eat up half my dinner and can’t.” 

The left globe had been extracted and the socket was in perfect condition. 
Vision of the right eye was §, but careful perimetric examination under 
favourable conditions showed that there was distinct limitation of the upper 
and outer portion of the visual field. The boundaries were difficult to define 
and seemed to shade gradually into parts where the sight was preserved. On 
ophthalmoscopic examination the inner half of the disc was somewhat pale, but 
its edges were clear, and there were no signs of optic neuritis. 

Hearing of the right ear was normal, and a watch could be appreciated at a 
distance of 4 ft. With the left ear he said he could not hear the watch on 
contact, but a tuning fork was audible at about 4 in. ; when placed on the fore- 
head it was said to be heard better in the right than in the left ear. The left 
membrane was somewhat withdrawn and thickened. 


Symbolic Formulation and Expr ssion. 


He was married and lived on his pension; neither he nor his wife did any 
work, but they spent most of their time walking about London in the parks 
and wherever there was anything to be seen. Mentally he was in the same 
state as before; to direct examination he was an excellent subject and his 
answers were remarkably constant, but, when he attempted to narrate his 
introspective experiences, he became confused and frequently gave up trying to 
make himself understood. 

lrticulated speech.—He still talked jargon, which was usually compre 
hensible if the subject of conversation was known. Thus, wanting to explain 
to me about a hernia, which had developed since he had left the hospital, be 
said, I got that rupture, after left Hospital, when dark, no lights, when air- 
ships came over. Couldn’t see, smashed the wall, the house like, smashed into 
wall, couldn’t see. Had a pain, saw doctor, pushed it to. If it should come 
up, press it up and*use what you call ’em. When it do go up, pain inside.”’ 


He could repeat single words or even simple phrases, such as those of the man, 
I 


cat and dog test, without difficulty. But, when asked to repeat short sentences, 
which he had not heard before, his defective syntax became evident For 
example, * T have not suffered from headache lately” became ~ I have not 
suffered headache’’; I am afraid there is going to be a coal strike’’ was 
repeated as I afraid there is going to be a a coal strike,” and = It was difficult 
to!find your house to-day,” ~ It’s difficult to find your house again.”’ I then 
asked him to repeat together the three sentences he had said, but he answered, 
“ There is a coal strike. I can’t think.” 

Understanding of spoken words.——He had no difficulty in choosing a 
common object or colour named by me, or in setting a clock to oral commands. 
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Even the complex hand, eye and ear tests, though slowly executed, were carried 
out with two mistakes only. 

But there was no doubt that he occasionally failed to comprehend exactly 
what he was told to do in the course of general conversation. An order given 
in the form of a single word or short phrase led toa prompt response. But his 
father, who was a builder, said that it was impossible to employ him, because 
of his unexpected lapses of memory ; thus, told to fetch a ladder, he would 
bring a short plank, although he seemed at first to appreciate the nature of the 
order. On testing him carefully this seemed to depend on want of power to 


reproduce exactly a phrase or sentence he had heard ; so long as the order was 


comprised in a single word, it was performed without hesitation. 

Reading.—He had no difticulty in reading single words or the various com- 
binations of the man, cat and dog tests. But he failed badly when made to 
read aloud a paragraph from the newspaper (vide infra). He said, “ It’s all right 
these small words: thick ons can’t understand ’em.”’ 

He chose a common object or colour and set the clock correctly to printed 
commands : single words, or small verbal groups, seemed to give him no trouble. 
But he carried out the hand, eye and ear tests slowly and inaccurately. 

Writingy._—His signature was written perfectly and he no longer had any 
difficulty with the name and address of his mother. Single words used as 
names were badly spelt and his handwriting was poor. Simple phrases, such 
as those of the man, cat and dog test, when dictated, were extremely well 
written, though he failed badly in his attempts to reproduce a series of descrip- 
tive sentences in writing (vide infra). 

Numbers, &c.-—He could count perfectly and solved correctly the six simple 
arithmetical problems usually set. He had no difficulty with money or with 
the names and relative value of coins. 

Drawing and pictures.—Told to draw an elephant he produced an inadequate 
figure without a trunk or tusks. 

I then asked him to point to the various parts of the beast and he said : 
“ Zisis ear” (this is his ear); “ Head’’ Nose” (Trunk), “ Legs,”’ “ Tail,” 
“Body,” “Eye,” “ Mouth.” I said “Have you left out anything?” A. 
“No.” Q. “ From his mouth?” A. “ Bonezinks ” (Bone things.) 

General understanding of words and pictures.—To test his power of speech , 
reading, writing, together with the understanding of words and pictures, he was 
shown a photograph of a railway station during the war, where a collecting box 
had been placed for flowers to be sent to the wounded. Beneath was printed the 
following description. “This box has been placed on the platform at Snaresbrook 
station as a receptacle for flowers for the wounded. Many of the passengers 
contribute nosegays daily from their gardens and these are sent to the Bethnal 
Green infirmary.”” This he read silently and, on attempting to describe in writing 
what he had read, got no further than “ Fres flours for wooded solders for 
sail.” The passage was dictated to him and he wrote: “ This box has been on 
the platform ats slaton at for for the wooded many of the pas ..c. . no get 
dail for ther and to the . . infom.’’ He then read the legend aloud as follows, 
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can’t name either station 
Any of the 
nosegay . . daily 
Infirm.” 


~ This box has placed on the platform at 


ata... nosir for flowers for the wounded. passengers 
for the gardens 
and these are sent I then asked him 


to show me the different objects in the picture and he pointed them out saying, 


can’t stand (understand) that letter 
to the Befnal Green 


~ Two ladies’ “ buying flowers,” “ flowers for wounded soldiers,” “ box’ “ at 
Bethnal Green ’ He evidently 


had not comprehended exactly what he had read, and was misled by his first 


then reading the words on the box © Firmry.”’ 


statement that the flowers were “ for sail’ ; for pointing to the station master 
he said, He’s selling ‘em.’ Then he was told to copy the description and 
but asked to narrate what he had just written he said, 


At Bethnal Green, at Bethnal Green 


did so perfectly ; 
Flowers for sale: selling at stations. 
station.” 


Serial Tests. 


ing and recognition of common objects : 


(1) Na 


TABLE V. 
—————eOeOeeeeeeeeeeeeeeeeeeeeeeeeeee ea aa... 


Pointing 
to object 
shown 


Oral Printed 
commands | commands 


Naming an 
object indicated 


| 
| Writing name of 
object indicated 


Duplicate 


placed in hand 


out of sight 





Knife ‘a Correct Correct Correct 
Key .° ” 
Penny .. 
Matches .. 

Scissors 

Pencil 

Key 

Scissors .. 
Matches .. 

Knife 

Penny .. 
Matches .. 

Scissors 

Pencil 

Penny 

Knife 

Key 

Pencil 


Very quick 


knife 
kay 
penny 
matches 
scissors 
pencil 
key 
scissors 
masses 
knife 
penny 
matches 
scissors 
pencil 
penny 
knife 
key 
pencil 


knif 
key 


Pennie 


match 
cissis 
pencie 
kev 
CIssIs 
match 
knif 
pennie 
match 
sissor 
pencle 
pennie 
knif 
key 
pencle 


Correct 


” 
Very qu ick 


Oral and printed commands were carried out perfectly, and he named the 
various objects on the table before him correctly, apart from slight errors of 
pronunciation. This verbal deformation, with perfect nomenclature, was still 
more evident when he attempted to write the name of an object shown him. 

(2) Naming and recognition of colours. (See Table VI.) :— 

Oral and printed commands were accurately executed, and most of the 
names given to the colours were rightly pronounced. But if he attempted to 
write them down the words were deformed, although the nomenclature was 
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obviously correct. Even when he was allowed to say the names aloud, he 


wrote them equally badly. 


TABLE VI. 


Naming colour shown and 


> 

ointing 5 : } 

I = ng Oral Printed oo Writing down writing down the name 
a g 


colour com- com- colour shown name cf 
“O10 olor show P 

mands mands colour shown 
shown 





He wrote: 








Black .. Correct Correct Correct Correct Correct , Correctly 
Red ‘ - = ai 
Blue os ; Bé-lue i se 
Green .. . ' Correct gren gren 
Orange .. : os orgen . orgen 
White .. ‘ ae whit ee what 
Violet .. . Vilet viren Vilet vorat 
Yellow .. R Yeller dewor Yeller yerow 
Red ais Correct Correct Correctly Correctly 
White .. . oe whit = what 
Yellow .. ‘ ‘ Yeller lemon Yelle: yerow 
Blue ie ‘ Correct | Correct Correctly Correctly 
Green .. ‘ gren P gren 
Black . blak blak 
Orange .. > orgen orgon 
Violet .. i viron vorat 


(3) The man, cat and dog tests : 


TaBLE VII. 
, eee... 


Readin 
Rea ling Re ing from Writing from dictation Vr ing : Re peti wh 
aloud pictures pic tion | had 


| writte 


tures 





The dog and the cat .. | Correct Cat Dog The dog and the cat.. dog and cat 
The man and the dog . Man Dog The man and th dog.. man and dog ‘ae 
The cat andthe man .. Man and cat | The cat and the man man and cat 
The cat and the dog Dog and cat | The cat and th dog .. dog and cat 
The dog and the man . Man and dog | The dog andthe man man and dog 
The man and the cat Man and cat | The man and thcat.. | man and cat 
The dog and the man .. Man and dog | The man and thdog.. man and dog 
The cat and the man . Man and cat The cat and the mam | man and cat 
The dog and the cat a Dog and cat The dog and th cat ..' dog and cat 
The man and the dog .. Man and dog | The man and the dog man and dog 
The cat andthe dog... Cat and dog The cat and the dog.. cat and dog 
The man and thecat .. Man and cat | The man and theat.. man and cat 


These simple phrases were read aloud and repeated after me correctly. 
But as soon as he was asked to read or write from pictures, a curious tendency 
to reverse the order of the two nouns became apparent. Thus shown two 
pictures, a cat to the left and a man to the right, be both said and wrote 
“man and eat.”” Yet this was not universal, for on the next occasion the 
same combination was given correctly. Reversals of this kind also occurred 
when the phrases were written to my dictation; it seemed as if he found 
difficulty in repeating the words to himself in the correct order. 
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TaBLeE VIII. 


a 


5) minutes t 
Half past 1 
5 minutes t 
20 minutes to 4 
10 minutes past 
20 minutes to6 . 
A quarter past 1 
10 minutes to 

4 quarter to 
Half past 2 

20 minute 

25 minute 


»8 


Clock set Clock set 
to oral to printed Telling the time 
commands cominands 


Direct 
mitation 





Correct Five to two 
Half past one 
Five to eight 
Twenty to four 
Ten past seven 
Twenty to six 


Perfect Correct 
” 


’ 


Quarter past twelve 


Ten to one 
(Juarter to nine 

Half past two 
Twenty past ‘leven 
Five and twenty t 


eight 


g 
igh 


(Juarter past six 


Writing down 
the time shown 


on the clock 


five to 2 
half past 2 
five tod 
20 to for 
Ten past 7 
20 to six 
'/, past 12 
Ten to one 
, tov 
half past 2 
20 past 11 


25 to 8 


hal . 
hail past 6 


\ quarter — . - 
25 minute ca - Pe ve Five and twenty three 25 to 3 


10 minutes past 4 mi = a Ten past four 10 past 4 


He set the clock to oral and printed commands and told the time correctly: 


When he attempted to write down the time shown on a clock set by me, the 


words were deformed, but the nomenclature was accurate. 
(See Table IX.) 

He imitated my movements, sitting face to face, and carried out pictorial 
commands without mistakes of any kind; but he was much quicker and more 
Both oral and 


(5) Ha ad, eve and ear tests. 


certain when either of these orders was reflected in a mirror. 
printed commands were executed slowly and imperfectly. He made several 
mistakes in writing down the nature of movements made by me, although he 
could imitate them without fail. 


Condit 2 Decembei > ven ars and » montis after he as unded 


He was in excellent general physical healt] But the hallucinations which 


he described as ~ Nasty smell in mouth; make you sick like’’ had recurred 
about every fortnight. In April, 1921, they were followed by a definite 
epileptiform attack in which he became unconscious; further similar seizures 
occurred in August and November, 1921, and in October, 1922. The last of 
these was seen from start to finish by his parents. He was sitting on the sofa 
when he lost consciousness and fell back struggling : he did not wet himself or 
bite his tongue, but the attack was accompanied by characteristic chewing 
movements. He complained that each seizure was preceded by the © nasty 
smell ’’ and, when I inquired whether he had been troubled by vomiting, he 
replied, © Dirty, like be sick, makes me like sick and I can’t 
mouth and nasty smell of it.” Q.: ~ What comes out of your mouth?” A. 


It might be two weeks, perhaps 


comes out ol my 


“ Nasty smell. Try to be sick and can't. 


three weeks, might get ’em two, three days. The strength of my leg goes out 


of my leg when I'm like that.” 
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He had suffered occasionally from pains in the head, and he pointed to the 
left half of the forehead and around the left eye. It was extremely difficult to 
discover their character, except that they made his head “thick”; he said, 
‘Get out, lay down, go to sleep, sometimes goes away. If sit in kitchen, 
moving about working makes me getting worse on it.” 

Vision in the right eye was %, but there was no doubt that it was lost in 
the upper outer quadrant of the field. This scotoma had no definite boun- 
daries, merging into parts where vision was defective. Disc and fundus were 
not abnormal. 

Hearing was defective; a watch could be heard at a distance of 5 ft. on 
the right side, whilst in the left ear it was not even appreciated on contact. 
He said he heard a tuning fork, placed in the centre of the forehead, on the 
right side only : but over the left mastoid it was certainly audible, although the 
duration was shortened in comparison with the right. 

Smell was grossly defective in both nostrils and he did not even react to 
ammonia. 

Taste was good when the tongue was withdrawn into the mouth, but not 
when it was extended. This is not abnormal in an habitual smoker. 

The pupil reacted well, there was no ocular paralysis, and face and tongue 
moved equally well on the two sides. The reflexes were normal, including the 
plantars and abdominals. There was no paresis, inco-ordination, tremor, 
change in tone, or any other motor affection. Sensation was perfect; appre- 
ciation of posture and passive movement, discrimination of two points, locali- 
zation. recognition of differences in intensity, size, shape and weight, were 


equally perfect on the two sides. 


Symbolic Formulation and Expression. 


He was not in any way mentally defective; but a long course of idleness 
and inability to work had rendered him intellectually lazy. He lived on his 
pension in two rooms with his wife and child; she apparently talked to him 
very little and took no interest in his difficulties of speech. He never read a 
book or a newspaper. 

Though he was still a willing witness and anxious to be examined, he was 
much more taciturn and less easily roused to say what he felt. He obviously 
recognized his disability in speaking and had grown used to remaining silent 
but during our talks he became perceptibly brighter and more lively. 

Articulated speech.His speech was difficult to understand without the 
most careful attention. He was liable to begin with some odd sound and 
frequently passed on without attempting to pronounce the word correctly ; he 
probably failed to recognize that it was incomprehensible to his auditor. | 
have given above several examples of this jargon, and his condition so closely, 
resembled what it was during his first stay in the London Hospital that 
[ formed the opinion he was degenerating in consequence of the epileptiform 


attacks. 
He repeated certain sentences after me as follows: I have suffered from 





ry OF pury 
‘y 09 purg 
07 pay 
oy puwy 


ASES 


C 


oy pury 

oF purg 

}OATI09 © < ‘YH OF puvy 
(po 

oj puvy 

oF purg 

"yy 09 puey 


@ 
wy ‘Ty }+91109 } 
Apa ake 
"3 07 puvy ay “yy 04 * ; | "yy (07 pury 
; }NAI09 ; : P | ‘T 0} puey 
dA0 “TT OF puBY ‘rT , » p : YW OF pusy 
‘rT 09 puvy 


1109 “MOIS “7 ‘HW 0 puvy* 
(va “Ty 


CLINICAL 


AND 


S- 
= 


07 l uvy “T a i 07 pusg 








ORIGINAL 


nyeyiu | uoryeqreuy 
———————— 
‘NI aTaV I, 





_ 
~1 
vr 


SPEECH AND CEREBRAL LOCALIZATION 


memb' it . . . station. ..asa.. . no sir, can’t getit . . . for flowers 
forthe . . .woun-ed. . .manyofthe. . . passengers. . . brought 
no-gays . . . daily . . . from the gardens . . . and those were 
sent. . . to the... Bet-nel Green . . . In-fir-mary.”’ 


I then said, “ Tell we what you have understood?’’ He replied, ““ Some 
flowers for the wounded. . .in the Hospedl. . .the Hospital. . - No, 
oir. 

To my dictation he wrote, “Doing the war a box was Place on the plapfon 
at slaion as a resel for flers for the wooded. Many of the stition brout nos 
gays daily from thir garnen lhes (these) wer sent to the Belnol Gren Infemer.”’ 

But, when asked to copy this paragraph in cursive handwriting, he carried 
out the task perfectly without a single mistake. 

Asked, however, what he had understood he could only reply, “ Got to the 


stashn . . for some flowers. . . for the wounded Horpedls. . . at Burnel 
Green. - . aintit. . . Bur-nal Green.” 
Vumbers and arithmetic—He counted slowly and deliberately up to 30, 


and I noticed no defects of pronunciation until he came to thirty-tree ” (thirty- 
three). He continued correctly up to 39, but, instead of saying “ forty,” began 
the thirties over again, reaching 44 without a mistake. From this point he 
became uncertain, saying, for instance, 62, 64, 66, 57,58,59, 60": he was 
perpetually thrown out of his stride and tempted thereby into some false 


sequence. At 70 he broke down altogether, saying ~ No, I can’t think more. 


Addition 
215 i 238 si 385 
324 eos $24 a“ 638 
429 6312 91113 
Subtraction. 
234 ee 281 oa 512 
123 ws 168 i 389 
111 a 124 “ss 3 Then gave up 


Coins and their relative value.—All the coins were named correctly and 
their relative value .was given without fail, though rather slowly. When 
shopping he had no difticulty with change, as far as I could gather from his 
relatives. 

Drawing-—He drew a good picture of a spirit-lamp both from the model 
and subsequently from memory. Asked if he could © see the lamp,” when 
drawing from memory he replied, See whole lamp and glass. . . and glass 

bit of string to light it” (the wick). But he drew an extremely poor 
representation of an elephant without trunk or tusks. 

His ground-plan of the room in which we worked was on the other hand 
accurate in every particular. 

Serial Tests. 

[It is interesting to notice how exactly these observations bore out the 

results obtained more than two years earlier, a testimony to the trustworthiness 


ol the 1 ethods employed. 
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some headache lately became “I have suffered from headache”’; On Saturday 
I had an attack, “On Sat-day I had attack”; I find it difficult to speak, “I 
find it diff-cut to speak . . . I find to speak.” I then asked him to say them 
over once again all together and he replied, “ I had headache on Saturday 

I can’t zine of thother ” (the other). It was not so much the act of repetition 
which was at fault, but the power of retaining a phrase accurately in his 
memory sufficiently long to reproduce it. 

Understanding of spoken words.—He certainly understood what was said to 
him and could carry out oral commands, although he was a little uncertain 
with the complex hand, eye and ear tests. But there was no doubt that he 
occasionally failed to follow something said by me in the course of general 
conversation in answer to one of his remarks, and his father still found it 
impossible to employ him for this reason. 

Reading.—He chose a common object of colour and set the clock correctly 
to printed commands, but had more difficulty with the hand, eye and ear 


tests. 

He could read aloud the simple phrases of the man, cat and dog test, but 
had profound difficulty with a consecutive paragraph (vide infra); his jargon 
became particularly evident, when he attempted to read aloud, and this led to 


great want of comprehension of the meaning of printed matter. 

Writing.—He wrote his name and address together with that of his wife 
fairly well, although Emma was written “Emme” and Colchester Avenue 
shortened to “ Colchester Ave.” 

The following letter written spontaneously to me was certainly worse than 
his previous efforts :- 

“ Dr. Head 

just a line to you know I an allrigt as you ore the same. I for now 
Frank.” 

(This was evidently intended to be Just a line to let you know that I am 
all right as I hope you are the same. I am for the present yours, Frank.’’) 

He wrote badly to dictation but copied a long paragraph without a single 
mistake. 

Printed paragraph read silently or aloud, written and narrated.—I some- 
what modified the procedure adopted in 1920, in order to make this test more 
specific. I gave him the following printed legend without its accompanying 
picture. ~ During the War a box was placed on the platform at Snaresbrook 
Station as a receptacle for flowers for the wounded. Many of the passengers 
brought nosegays daily from their gardens and these were sent to the Bethnal 
Green Infirmary.” This he read silently and could tell me only, “ During the 
War ... there was some flo-wens at Station . . . Horspedl, I think 
some green . . . No, can't zinc no more.” 

He read it through again to himself and wrote, “ Do the war ther was 
fowers for the hoseple at the at the Gren.”’ 

He took the paper into his hand again and read aloud: “ Durin the war 

a box . . . was placedon . . . onthe plaf-orm - <a. +. ee 
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(1) Naming and Recognition of Common Objects : 
TABLE X. 


Pointing to 


object shown 





Knife Perfect 
Key 
Penny 
Matches 
Scissors.. 
Pencil 
Key 
Scissors.. 
Matches 
Knife 
Penny 
Matches 
Scissors... 
Pencil 
Penny 
Knife 

Key 
Pencil 


Correct 


Oral commands 


CASES 


kin fe 
Pomey 
Mahe 
Cyse 
ponsel 
key 
Cyses 
Maye Ss 
knefe 
poney 
Moyes 
Cyse s 
ponsel 
Poney 
knefe 
Key 
p ynsel 


All these tests were carried out perfectly except when he attempted to write 


the name of an object indicated ; 


have been expected from 


curiously malformed. 


the state 


of his 


(2) Naming and recognition of colours : 


Pointing to 
colour shown 


TABLE 





Black .. 
Red 

Blue 
Green 
Orange 
White 
Violet 
Yellow 
Red 
White 
Yellow 
Blue 
Green 

B ack 
Orange .. 


Violet .. 


Perfect 


Correct 


Bé-lew 
Correct 
Whide 
Brown 
Yeller 
Correc 


ce 
Brown 


aL 


Oral 
commands 


education 


and 


Print 
comman 


Correct 


the 


words 


then his spelling became worse than might 


were 


Bloc 
Re d 
Bue 
Gran 
Oren 
whit 
Velen 
Yolow 
Red 
whit 
Yolow 
bue 
Grem 
Blok 
Oren 
Valen 


His choice to oral and printed commands was excellent, but his pronuncia- 
tion of the names was not perfect and, on attempting to write them down, the 
Throughout, the more abstract colours gave him 
greater difficulty than the concrete names of common objects. 

(3) The man, cat and dog tests :- 


words were badly formed. 





jeo pu uvyy }vo B PUR ABUT OTT, *9¥O 94 pre uvU oy 


2 


Hop 94g puv yuvg * Sop og pus qvo eq) 


Sop og puv uvyy ° ) 94} PUuv UB oT, 


p pues }vo oy, i Ne 50 * gto ay pue ra Pp aU.L 


uBul pues BO < “URI Og pue }vo OU.L 


i Pi ue uvul AOp 9} PUB UBIY uviu aq3 pure 50d usu ony pur sop ou 
}wo puw uv , ? % ‘ UVU oy pt his **gRo 9g) pue uri euL 


}vO pus B p 3 uvUT at4 pure rat ) meu OD {3 pur Sop eU.L 


Hop pur ywo ) wi 3 ¢ vo oy) p 0 p 949 puv yrp p 949 pe 4vo oN, 


UvUT puR yvo uvtt oy puv Te uviul oyy pue yvo ouL 


HOP sy} puew au, BO} ; I j ou, Sop pus uvyy - ‘pop oy pee UU OTT, 





190.1 }B9 99 puv Sop ouL 


IIx @TMaVY, 
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He read aloud and copied these simple phrases perfectly and made no 
definite mistakes in repeating the words after me. But, with every other form o! 
this test, he showed the same extraordinary tendency to alter the sequence o! 
the two nouns, which was so apparent in previous observations. On reading 
from pictures he frequently went from right to left instead of in the usual 
direction, and this reversal occurred, even when he wrote the words to my 
dictation. Similar mistakes in writing occurred after he had read each phrase 
aloud ; for, although he said exactly what was put before him in print, he made 
many errors in the sequence of the words he wrote. 

(4) The clock tests :- 


TABLE NIII. 
Se SS eS CUS 


Printed com- 
mands (both 
inary 
nomenclature 
and 
railway time) 


Writing down the 


Telling the ti time shown on 
a clock 


5 minutes to2 .. rect Five to two i c Correct Five to to 
Half past 1 bi Half past one .. = i half pas one 
5 minutes past 8.. . Fi pas eight Five pas Eigt 
20 minutes to4 .. E Twenty to four .. , . temy to fur 
Ten pas sevn 


10 minutes past 7 ; Ten past seven 
20 minutes to6 . Twenty tosix .. . a temy to sex 
10 minutes tol .. ba Ten to one 
Aquarterto9 .. - Quar to nine a4 - - +5 to nie 

20 minutes past 11 A Twenty pas leven ; re Temy past 11 
~» 


ren to One 


5 minutes to3 .. 2 wenty five to three . . 35 to tre 


—. 


He set a clock to oral and printed commands and told the time correctly 
his only faults were those of pronunciation. When he attempted to write 
down the time, his spelling was remarkably bad and he tended to adopt an 
abnormal nomenclature, such as © 45 to 9” instead of © a quarter to nine.” 

(5) The hand, eye and ear test. (See Table XIV.) :— 

He imitated my movements slowly, when we sat face to face, and made 
a few mistakes in executing pictorial commands; but he was extremely quick 
and accurate if either form of order was reflected in a mirror. He wrote down 
imperfectly movements made by me, sometimes reversing the order of hand and 
eve or ear. Oral and printed commands were also carried out somewhat slowly 


and in these tests he made several errors. 


A Case of Nominal Aphasia due to Gunshot Injury of the left Anqular 
’ Ny : : . 
Gyrus. Veariy jive years later, 271 Splice of profound recovery of powe) lo 
speak, to vead and to write, the character of the defects in sym bolic formu- 


atio ANd €XPression WAS esse ntially unchai ied. 


No. 7.—Gunner Aloysius MeN., aged 22, was wounded in the head by a frag- 
ment of a high-explosive shell, on October 15, 1917. He was admitted on the 
same day to the 3th Australian Casualty Clearing Station, where an operation 
was performed and the following notes made. “ Shell wound of the left parietal 
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hone. Large compound depressed fracture. Laceration of the dura. Protru- 


sion of brain substance. Loose bits of bone were removed including the 
margins of the fracture, but no foreign body.” 
On October 18 he was admitted to No. 12 General Hospital, where he 


remained until November 23. The field card bore the following record of this 
period :— 

“ October 29. Wound in the parietal region discharging pus profusely. 
Speech impaired. 

“ October 30. Dise edges are both less sharply outlined than at the previous 


examination, but no definite choking can be made out. Patient is more 


stuporous this morning and headache more pronounced and more sharply 


localized. 
“ November 1. 
the wound incised. Free discharge of 


Small operation to increase drainage. Anterior margin of 
pus began this morning. Almost 
complete recovery of use in the right arm. Speech also returned. 

“November 3. Wound draining well. Speech improving. Talks a good 
deal: still unable to say certain words. Movements of the right arm good, but 
there is still some weakness. 

“November 9. Draining freely through three rubber tubes. Speech 
gradually improving. 

“November 21. Discharge considerably abated. Speech fairly good. No 
complications.” 

Throughout his stay in this hospital the temperature did not rise above 
normal limits. 

He was admitted to the London Hospital under my care on November 24, 
1917, with a superficial granulating stellate wound in the left parietal region, 
which pulsated heavily. The anterior limit was level with a point 19°5 e.m., 
along the nasion-inion line ; posteriorly the wound extended further backwards 
for 75cm. In front it was 7 cm., behind 9 cm., from the middle of the scalp. 
The total nasion-inion measurement was 34 cm., and this was transected by 
the interaural line at a point 14 cm. from the root of the nose. (Cf. figs. 4 and 
5, pp. 406 and 407.) 

An X-ray photograph showed an area of removal of bone in the anterior 
parietal region measuring 4 cm. by 2 cm. at its broadest part, with a fissured 
fracture running directly forwards. 

Pure cultures of staphylococcus only were obtained from the wound. 
It was firmly healed by December 10, 1917. 

On.admission he was so grossly aphasie that it was impossible to obtain 
from him any information with regard to his injury or subsequent events. 
The words he uttered were comprehensible, but he could not find the means 
to express himself in speech or writing. Throughout, the character of his 
disabilities remained the same, although he rapidly regained sufficient facility 


in utterance to make more extensive observations possible. 
He had not been the victim of convulsions or seizures of any kind, and 


although he still suffered from considerable headache, he had not vomited 
since October 20. 





SPEECH AND CEREBRAL LOCALIZATION 481 


His vision was § and the optic discs and fundi were in every way normal. 
Hearing, smell and taste were unaffected. 

The pupils reacted well. There was no ocular paralysis or nystagmus. 
Movements of the face and tongue were normal. 

All the deep reflexes were equal on the two sides, the abdominals were 
brisk and the plantars gave a downward response. 

There was no paralysis or paresis; tone was not affected and the move- 
ments of the limbs were neither inco-ordinate nor ataxic. 

At this stage it was impossible to test sensation or to map out the visual 
fields; but subsequent examination showed that they were normal and that 
sensibility, even to measured tests for recognition of passive movement, 
discrimination of the compass-points, localization of the spot touched, and 


appreciation of differences in form, was not affected. 


Condition between December 10, 1917, and February 11, 1918, eight to 


seventeen weeks after he was wounded, 


He was a well-built healthy young Scotchman, who had lived all his life in 
Yorkshire. He had been originally employed in the steel works, but, finding 
he possessed a powerful baritone voice, he had taken to the music hall stage, 
where he sang sentimental songs. When first admitted, he was puzzled and 
frightened by his lack of power to express his thoughts. But he soon settled 
down and became a contented and popular patient, most helpful in the daily 
life of the ward. 


Symbolic Formulation and Expression. 


Articulated speech.—He had little power of spontaneous speech; but if a 


question was put to him, he answered intelligently, so far as the paucity of 
words at his disposal permitted. For instance, asked his age, he replied, 
“Twenty . . . twenty .. . two.” 

Q. ~ What did you do before enlisting ?”’ 

A. “Iwasin .. . Middle .. . Middle . . . boro 
stale . . . steel . . . yes, steel . . . walk . =. . work 


[ can’t bring it out.’ I suggested “ steel-works ?” and he said “ Yes, yes 
that’s it.” 
(). ° You used to sing, didn’t you ?” 
A. “Yes .. . yes . . . when I was young .. . about ni 
about twelve . . . when I was about twelve .. . but 
then I went to the steel . . . I can’t get it.” 
Q. “Can you remember any of the songs you used to sing ?” 
A. “I've always tried . . . to see if I could think of them , 
but I’ve never been able to think of any of them. I used to think of them 
before I went over"’ (waving his hand to show that he meant over 
the top)“. . . I used to say them . . . but now . . . since” 
since that . . . I can’t even 


(putting his hand to his wound) 
think.” 





482 ORIGINAL ARTICLES AND CLINICAL CASES 

Throughout this last answer intonation and expression were almost normal 
and his gestures showed that he had been vividly excited by my question. 
When in doubt he moved his lips silently, as if seeking for a word in which to 
express himself. If he could find the phrase he required, the syntax was 
perfect and the syllables were touched off correctly. 

Asked his name he said “ MacNally”’ correctly, but could not precede it 
by the somewhat difficult ‘Aloysius’’; for his address he simply repeated 
several times in succession © Middle, Middle-boro ”’ (Middlesbrough). 

He was entirely unable to say the months or days of the week spontaneously 
in order. 

He could not repeat the names of common objects or colours exactly, 
although the sounds he uttered usually bore a distinct relation to the words 
said by me. Thus for scissors he said “Sis” or “ Sit, sitty, sizz’’: knife 
became “ Nike ”’ or “ Night, nie, a nie”; black was “ Blat, berlat, blad”’’ and 
orange “ Od-je, od-inge, orridge.”” In the same way attempts to repeat the 
months after me produced the following results :— 

January: “ Jan-jer-ley, Jan, Jan.” 

February : “ Fenchurch, Jan-jey, Jan-jey.” 

March: “ Mart, Mar, Mar, Marts.’ 

April: “ What was it? Aper, Aperl.” 

May: © Mage, Made, Mage.” 

June: “Ju, June.” 

July: “June, June, Jun-eye.”’ 

August: “ Orgeons, Or-just.”’ 

September: “ Eps-ten, Ex-pent, Ex-penst.” 

October: “* Ex, Ox, Ox, Ox-toe, Ox-tove.”’ 

November: ~ No-vendl, New-vender.”’ 

December: “ Ex. What was it? Ex-pend. Ex-cembr.” 

When he attempted to repeat the simple phrases of the man, cat and dog 
tests he succeeded after much hesitation; once, however, he made _ the 
characteristic mistake of responding with a wrong combination, substituting 
~ the cat and the man”’ for the dog and the eat. 

Comprehension of spoken words.- He showed obvious defects in compre- 
hending spoken words and phrases ; choice of a common object or colour was 
slow and he frequently gave up the attempt altogether. He set the clock and 
carried out the coin-bowl test badly to oral commands. He made many 
mistakes in executing the complex choice between hand, eye and ear, although 
simpler commands of a similar kind were carried out, with one exception, 
correctly. 

Reading.—He had considerable difficulty in comprehending the significance 


of single words put before him in print, selecting common objects or colours 
slowly and with obvious effort ; often he gave up all attempt to make a choice. 
He set the clock badly to printed commands and confused — past’ and ~ to’ 


the hour. In the same way he frequently failed after several attempts to 
Shut 


place the proper coin into the right bowl. Simple orders, such as 
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your eyes,” “Put our your tongue,” presented to him in print, were poorly 
executed and he failed grossly to perform the more complex choice demanded 
by the hand, eye and ear tests. 

He read aloud the names of the colours with difficulty and his pronuncia- 
tion was extremely defective. But the words, badly formed as they were, 
evidently conveyed their proper significance; for the choice he made was more 
accurate than when he was not permitted to utter them aloud. 

Even such simple words as the man and the dog were defective, when 
evoked to response to pictures. The man became “ mand, mant,” the dog was 
called “ got, god, gone,” whereas the cat was always pronounced perfectly. 
When he attempted to read these simple phrases from print, the results were 
even worse and he struggled ineffectively to find the correct expressions. 

Asked to read the orders of the coin-bowl test aloud, he converted them into 
simple numbers ; for example “the second into the third" became “two into 
three ’’; but this did not materially improve the way in which. he executed the 
task set him in print. 

Simple commands, such as “touch your nose,” &c., were read aloud 
extremely badly and the movements made in response were no better than if 
he executed them in silence. 

Writing.—With great effort he succeeded in writing spontaneously 
‘““MeNally A.” and “A MeNally, mid,’’ but could get no further in his 
address. Wishing to write to his mother he began “ Mothr, I” and then 
ceased altogether. 

To dictation he wrote “ Aloi—m—MeNally, 22. Ba-———Steer, Middes’ 
he was unable to finish either his Christian name or any part of his address. 
But, in response to a printed copy, he produced the following, in cursive 
handwriting, with interjected capitals :— 

* Aloysius McNally, 
28 Balekow street [t's uncrossed] 
MiddleBoRough.”’ 

He was unable to write down the name of any one of the colours shown to 
him, although he copied them from print without a mistake. Here again he 
employed cursive script, interspersed with irrelevant capitals. 

The words, corresponding to any two pictures of the man, cat and dog test, 
were written correctly and in most instances he inserted the definite articles. 


He copied these phrases from print in perfect handwriting, slowly and without 


error of any kind. 

Although he employed numbers only, he expressed the time extremely 
badly in writing. Frequently he wrote the hour, but failed altogether to 
indicate the minutes shown on the clock-face. 

Writing to dictation was almost impossible, as can be seen from his 
attempts to write his name and address. When the simple phrases of the 
man, cat and dog test were dictated to him, his written response was in every 
instance incomplete. 

The alphabet.— Asked to say the alphabet, he began very slowly "A BC”: 


BRAIN,.— VOL. XLVI. ~ 
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then after a pause he continued “E F F Jay (evidently intended for G) 
H F did I say F? I forget the next one.’ He made several more attempts 
without further success. 

He could repeat the alphabet after me slowly, but I was compelled to say 
each letter several times. On the first occasion his lips would move, although 
he uttered no sound, not even a whisper; when I again said the same letter, he 
pronounced it accurately, though with some effort. 

Separate letters were read aloud correctly, bearing in mind his Scotch 
accent. 

He could copy the alphabet in capitals; but, when he attempted to write it 
spontaneously, he was only able to produce with great effort the following 
sequence: “A ECDf£J.” 

To dictation he wrote extremely slowly and, in almost every instance, it 
was necessary to say the letter more than once. During this test his lips 
moved although he uttered no sound. 

Numbers.—Asked to count, he started quickly and correctly, but rapidly 
slowed down and ended in confusion, “ five, six, seven, nine, seven, eight, nine, 
nine, ten, ten, twelve, fourteen.” He then began again with the following 
result; “ one, two, three, four, four, five, six, seven, ny, nine, ten, eleven, ten, 
twelve, four, four, twelve, four-teen, seven, seven, seven-teen.’’ I suggested he 
should begin at twenty and he said “ Twenty, one, two, three, four, five, seven, 
eight, eight, ten’; throughout he never repeated the word twenty, but counted 
the decade as if he was starting from one. I asked “ What is twenty and 
ten?” and he replied ““ Twenty ten, twenty ten, thirty.”” He then started to 
count at thirty, saying “Thirty, twenty-one, thirty, thirty-two, twenty-two, 
twenty-thirty, twenty, no, thirty-two, twenty-three, thirty-four, twenty-six, 
twenty-five, twenty-seven, thirty, thirty, thirty-eight, thirty-seven, thirty-six, 
no, thirty-nine.” 


Arithmetic. 


Addition. 
345 
868 


He said ‘‘ twelve,” “ five,” 11 10 12 Again he said * twelve,” ‘* ten, 
‘‘nine,” and wrote them ——- “eleven,”’ writing them down 
down independently. independently. 


Subtraction. 
752 ro ons 821 
536 os ee 467 


224 446 


Throughout he subtracted the lower from the higher number, oblivious of 


whether it was in the top or bottom line. 
Coins and their relative value.—A series of coins were laid upon the table 


and he named them as follows :— 





SPEECH AND CEREBRAL LOCALIZATION 


Penny .. os oe -- ‘ Pen-ny.” 

Sixpence.. oe oe oo “Sit . « « GR s « « @egenee* 

Two-shilling piece - -- “Shill-un . . . no, two . . . two shill-un.” 

Shilling .. ae os -. ‘**Shill-un.” 

Threepenny piece si os “Giz . . . mo, Geeee . . . shillam ... theme 
penny.” 

Shilling .. = ee -- **Shell . . .~ shill-un, shill-un.” 

Sixpence.. oe “Six . . . six-pence.” 

Two-shilling piece oe -- “Shill-un . . . two . . . two shillun.” 

Threepenny piece wa -- “Six... threesix ... thrap ... threp 
threp-pence.” 

Penny .. oe oe “Pen-nuth ... penny .... pen .. . penny.” 


Two coins were then placed before him and he was asked how many of the 
one went to make the value of the other. He answered as follows :— 


One penny and sixpence oo “~“ie* 
One penny and threepence .. ‘‘Four . . . penny .. . four . . . fourpence.” 
(He evidently added the two coins.) 
A sixpence anda shilling .. “Six .. . sixpence .. . shillum .. . six 
sixpence, 
A shilling and a two-shilling ‘‘ Three shillun” (I then asked the question again and he 
piece replied ‘‘ Shillun ’’), 
A penny and a sixpence ~~ “ER « ow DE 
A penny and a shilling -- “Shillun . . . six . . +. sixpence” (question 
repeated) ‘* Six.” 
A penny and a threepenny piece “Three . . . three pennies.” 
A threepenny piece and a six- ‘ Sixpence” (question repeated) ‘‘Six . . . two ,. 
pence two . . . sixpence.” 
A sixpence and a two-shilling “Two .. . two . . . two shillun”’ (question re- 
piece peated) “Four .. . no. . . four six 
sixpence.”’ 


But, in spite of these confused replies, he undoubtedly rocognized the 
monetary value of each of these coins, provided he was not compelled to 
express their relation to one another in words. For he was able to put together 
the equivalent of any one of them from amongst a heap of money on the table 
in front of him. Thus, when given a shilling, he picked out a sixpence, added 
a threepenny piece and then piled three coppers (pennies) one on the other, 
making in all a shilling; with a two-shilling piece, he chose a sixpence, a three- 
penny bit, a shilling and then slowly added three coppers to complete the 
correct sum. 

Drawing.—He made a poor outline drawing of a spirit-lamp placed before 
him and did not attempt to represent the mechanism of the burner and wick. 
This, with all its faults, he reproduced from memory after removal of the 
model. 

But, when I drew a picture of the same object, he made a faithful copy not 
only with my drawing in front of him, but also from memory, although he 
tended to detach the lower part of the wick from the burner. 

Asked to draw an elephant, he produced an absurd figure. I asked if he 
would like “ to put in anything ” he had omitted; he replied “ Yes, doctor, but 
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I don’t know where to put it.”” To the question “ What is it?” he placed his 
forefinger on the head, but said nothing. 

I then drew the outline of an elephant without trunk, tusks, eye or ear. 
Giving him the pencil, I asked him if there was anything he would like to add ; 
he marked in crudely the parts I had omitted. Told to name them, he said 
“Near” (ear), “ Eye” and for trunk “I know what it is, but I forget what 
they call it.” Q. “ What does he do with it?” A. ~ His mouth” (placing 
his right hand to his own mouth). When I pointed to his drawing of a tusk, 
he replied “ I know what it is, but I can’t say what it’s called . . . trunt 
trunce . . . I forget that.” Q. “What does he do withit?” A. “Eat 
it . . . your mouth,” touching his teeth with his hand. 

Orientation and plan-drawing.—He found his way about the hospital with 
ease and, when taken into a room apart, evidently had an accurate conception 
of the relation of his bed to the other objects inthe ward. But he failed to 
draw a satisfactory ground-plan, although he made marks on the paper indi- 
cating the true position of the cupboard, windows, door and the neighbouring 


unoccupied bed. 

In the middle of a sheet of paper I drew a rectangle, to represent his bed, 
with a human figure lying upon it. He was able to point out accurately the 
relative situation of the surrounding objects, adding the following explanatory 
remarks. “ There’s a bed, no one there now”; on the other side “ No other 
bed, there’s only my bed”’; he pointed below the foot saying “ The war (wall), 


the rawd, the door, yes the door.” Asked what was above the head of the 
bed, he struck with his hand the wall of the room in which he was being 
examined, saying “ The, the, war.” He indicated the cupboard in its correct 
position, exclaiming “I never can say that . . . form close 


” 


clothes. 
Games.—With dominoes he was slow in fitting the numbers together in 


series, although he made no actual mistakes. His conception of the task was 
perfect, but he kept looking backwards and forwards from the last domino to 
the heap on the table, evidently unable to keep in his head the number he 
required. When he picked out the right one from the pool, he brought it close 
to the piece already in place in order to be certain that it bore the number he 
required. He worked on silently and steadily with no uncertainty of aim. 

He played a game of draughts correctly, making the moves necessary to 
avoid the loss of his pieces; he had little power of playing for position. He 
cleverly avoided the traps I set him and never missed taking one of my pieces 
that fell his way, although he did not see how to force me to give him two 
for one. 

Singing.—Before he joined the army he was on the music hall stage as a 
singer of serious and sentimental songs. He had never been able to read 
music quickly from notes and was accustomed to learn mainly by ear. At the 
time he was under my care, he seemed to be completely unable to read 
musical notation. But, if he was given the opening notes of a song he had 
known, he sang it through accurately without words. Time, tune and modula- 
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tion were perfect and his voice had the full volume of a powerful high 


baritone. 
the words. 


(1) 


Lo objec 
shown 


| 

Pointing | 
| Oral commands 
| 


Correct Correct 
as “IT missed 
that. Say it 
again.” Correct 
on repetition 
Correct 


“ T don’t think 
I heard that ”’ 
Correct 


Gave up 


Correct 


Serial Tests. 


Vaming and recognition of common objects -— 


TABLE I, 


Duplicate 
placed in 
hand out 
of sight 


Naming 
an object 
indicated 


Printed commands 


No response Impossible | Correct 
Correct - 7" 


Correct; great 
hesitation 
“Can-na”’; 
gave up 
Gave up 
Correct 


**Can’t”; gave 


up 
Correct 


He could not, however, sing any song, if he attempted to pronounce 


Copying 


Repetition from print 


K...chay 
Nike... 


In capitals only 
nike ” 


Mat... mats 
. mert 
Pen... penny 
... palty 
Sis 
Pen... pent 
Kay 


Night ...nie... 


a nie 
Matze... mat 
mack... mat 
Gave up Pen... penny 
** Don’t think I Sit... sitty 
know it” SiZzz 
Correct, but Pen... pentil. 
uncertain pint-ua 


Correct ; very 
| slow 
” 


No reply 

Correct 
ee 
he 


He was completely unable to name a single object presented to him ; 


did not even make imperfect attempts to do so, but ejaculated some such 


I know if I could say it,” ~ I think I would 
“T ken, but I can’t say it.” 


expression as It’s a 

know it, but I couldn’t 
He had great difficulty in repeating the names said by me, although his 

utterances usually bore some imperfect relation to the correct word. 

He chose the right object quickly, when a duplicate was shown to him or 
placed in his hand out of sight. 

But selection to oral or printed commands was very imperfect. 

When I placed any one of these common objects into his hand and asked 
“What is it for?’ he used it correctly with singularly appropriate gestures. 
(See Table IT.) :— 

He could not give names to the colours and fell into such errors as calling 
But his greatest difficulty was to find the appro- 


(2) Naming and recognition of colours. 


black blue, or orange red. 
Repetition was 


priate words and in several instances he gave up the attempt. 
extremely defective. 
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Choice to oral and printed commands was also imperfect : but he responded 
better if he was allowed to read the names aloud. 

He could not write any one of them completely in response to a colour 
shown to him. All the names were, however, copied correctly from print in 
cursive handwriting, broken by irrevelant capital letters 

(3) The man, cat and dog tests. (See Table III.) - 

He read aloud these simple phrases in an extremely imperfect manner ; the 
sounds showed that he was striving to render the correct content, but the words 
were scarcely recognizable. Reading from pictures was executed somewhat 
better and, when he repeated the words said by me, he made one serious 
mistake only. This was however characteristic, for he substituted the cat 
and the man” for the dog and the eat. 

He wrote almost equally badly from dictation and from pictures ; but every 
phrase was perfectly transcribed from print into cursive handwriting. 

(4) The clock tests :— 


TaBie IV. 


direc aes 
Direct Oral commands Printed commands Telling the time Writing down the t 
Imitation 








A quarter to9 .. Correct Correct Correct ‘*T could get it, if 
could say it’”’ 
10 minutes tol .. Both hands at 1 ** T can’t say it”’ 
20 minutes past 11 Both hands at 11 Correct No reply 11 


Half past 1 ée 30th hands at 1 6 ‘* Yes, one”’ 1.30 (correct) 
5minutesto2 .. ; Both hands at 2 ns ‘Two, two” 1 ‘* I’'velost that on 
10 min ates past 8 - Short hand at 8; - ** Aye, ayte” 8.10 (correct) 
long hand at 12 
20 minutes to 6 .. Both hands at 6 Set 6.20 ‘* Fye, isn’t it?” 5 
Half past 2 oe Correct Set 2.15. ss ‘Two, six; is that 2.30 (correct) 
don’t think six?” pointing to 
got that one” long-hand 
20 minutes past 9 ; Correct ‘* Nine is it? and four | 9 ‘‘ I don’t know w! 
was it?” that is,” pointin 
long hand 
10 minutes past 7 Short hand at 7; - “Seven . . two,’’ 7.10 (correct) 
long hand at 12 pointing to long hand 
20 minutes to4 .. Short handat4; Set 4.20 “Four . . ayte,” 3 
long hand at 10 pointing to long hand 
10 minutes to7 .. Correct Set 7.10 ‘*Seven .. ten” 6.10 
A quarter past 9.. Short hand at9: | Short hand at 9; ‘“‘Nine . . three” 9.15 (correct) 
long hand at 12 then completely 
puzzled 
20 minutes to3 .. Correct Short hand at 3; “Two. . ayte” 2 ** I can’t get t! 
then puzzled r 
5 minutes past 8.. - Correct ‘* Ayte . . one’ 


’ 


8.5 (correct) 


He set the hands of one clock in direct imitation of those of another without 
a mistake of any kind. His lips did not move, but he looked backwards and 
forwards frequently from the model to the clock he held in his hand. 

Both to oral and printed commands he made many errors, obviously mis- 
understanding the order given and occasionally setting both hands at the same 
point. 
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There were many gross defects, when he attempted to tell the time aloud, 
and he frequently failed altogether. Occasionally, instead of the number of 
minutes indicated by the long hand, he would give the hour at which it stood ; 
for instance, 9.15 was called “ nine three,” 8.5 “eight one.’’ He also wrote 
the time shown on the clock extremely badly. 

Here it was not the power of forming words that was at fault, but compre- 
hension of their full significance for ternal use and when they were presented 
to him orally or in print. 

(5) The coin bowl test : 


TABLE V. 


Printed commands read aloud 
Printed commands 
Oral command (not read aloud) 
He said Movement executed 


nd into 3rd Correct, slow Correct Two, three Correct 
ist into 3rd = a Correct ; slow Won, tree *% 
2nd into Ist 2nd coin . . *‘l forget | Istcoin.. 2ndcoin.. Two, won ist into Ist 
which one” (repeated) No further action 
correct 
rd into 2nd 8rd coin. . ‘I forget” 2nd into 3rd Ree, tree, two 3rd into 3rd 
(repeated) correct 
st into 4th Ist coin; (repeated) Correct ; slow Won, four, four 
correct 


Istcoin .. ‘* Was 
it four?” ; did 
nothing 
ith into 3rd 3rd into 2nd 3rd into 4th Four . . one, ree, 8rd into 3rd 

tree 
nd into 4th Correct Correct Two, four Correct 
th into Ist 4thcoin .. ‘**I forget ’’ Zs Four, won, won lst into 4th 
(repeated) correct 

rd into Ist Correct 3rd coin. . “ I forget Tree, won, tree Correct 
which one I've got” 

st into 2nd 2nd into Ist Correct One, two, two “i 

rd into 4th Correct, slow 8rd coin . . *‘ I forget Three, four 8rd into 3rd 
which one to putit in” 

th into 2nd | ‘I forget which it was ” Correct Four, taw Correct 

{repeated), 4th into 1st 


RN 


Oral and printed commands, whether read silently or aloud, were badly 
executed. This test showed clearly that he found the same kind of difficulty 
in using numbers as we have already noticed with words. 

(6) Simple movements requiring no choice of right or left. (See Table VI.): 


I gave him a series of simple commands, such as “ Touch your nose,”’ © Put 
out your tongue,” &c.; these he carried out almost perfectly in response to 
words said by me. When, however, the order was given in print, which he 
read silently, his responses were faulty. Instead of closing his eyes he would 
touch one of them with his hand; told to give me his hand, he pointed with 
one of them to the other and rarely executed correctly the movement required. 
He read these orders aloud extremely badly and carried them out even worse 


than when he remained silent. 
Asked to copy the printed sentences, their content was correctly given, but 
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the writing was a curious mixture of cursive script interspersed with irrelevant 
Although the actual words as written contained the correct commands, 
they were carried out extremely badly. 


capitals. 


(7) Hand, eye and ear tests :— 


and to R. ey 


and to R. 
1and to L. 


and to R. 


. hand to R. 
1and to L. 
,. hand to L. 
hand to L. 
and to R. 


hand to R. 
1and to L. 


and to R. 


. hand to R. 
L. hand to L. 


L. hand to L. 
R. hand to L. 


Imitation of 
movements 

made by the 
observer 


TaBLeE VII. 


Imitation 
of move- 
ments 
reflected 
in a mirror 


Pictorial 
commands 





R. hand to | 


R. eye 
Reversed 
R. hand to 

R. eye 
L. hand to 

L. ear 

Correct 
Reversed 


” 


R. hand to 
R. eye 
Reversed 
R. hand to 
R. eve 
L. hand to 
L. ear 
Correct 
L. hand to 
R. ear 
Reversed 


” 


| 





Correct Reversed 


” 


” 


L. hand to L. ear 


Reversed 
Le) 


” 


%? ’? 

L. hand 
to L. eye 
Correct 


” 


L. hand, then 
R. to L. ear 
Reversed 


” 


R. hand, then 
L. to R. ear 


Pictorial 
commands 
reflected ina 
mirror 


Oral commands 


Printed 
commands 





Correct 


L. 
L. 


Reversed L. 
Correct 
” R. 


R. 
L. 


” 


%? 


R. hand to | L. 
R.ear | 
Correct 


” 


R. hand to 
R. ear ; then 
L. to R. ear | 


' 


R. 


L. 


R. 


Lifted L. hand | R. hand to R. eye 


Correct 
hand to L, ear 


hand to L. ear 
Correct 
hand to R. ear 
hand to L. ear 
hand to R. eye 
hand to R. eye 


hand to R. eye 
hand to L. eye 


hand to L. ear 


hand toR 
Correct 


. eye 


Reversed 
hand to L. eye 


R. hand... 
R,. hand to R. eye 


R. hand... 


Reversed 

No response 
Reversed 

, L. hand to L. eye 


| R. hand to R. eye 


Reversed 
L. hand to L. eye 


L. hand to L. ear 


L. hand to R. eye 
L. hand to R. ear 


L. hand... 
Reversed 


This series of tests brought out the same difficulties in an exaggerated form. 
He could not imitate my movements when we sat face to face, nor could he 
carry them out correctly from pictures. When either my movements or the 
diagrams were reflected in a mirror, his responses were not only much quicker, 
but he made four mistakes only in the double series of thirty-two observations. 

As with all tests of this order, he found great difficulty in executing oral 
and printed commands and occasionally failed to complete the movement or 
mistook ear and eye. 


Condition in July, 1922, four years and nine months after he was wounded. 


The wound was represented by a tough arrow-shaped scar, lying over a 
triangular opening in the bone; this was depressed and in normal circumstances 
did not pulsate. But if he lowered his head towards his knees, the surface came 
up flush with the scalp and pulsation occurred. The skin did not seem to be 
tender in the true sense of the word, although he intensely disliked anything to 
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touch this part of his head and was evidently frightened at the prospect of 
contact. 

He complained of occasional “ headaches” in the morning, which disappeared 
an hour or so after getting up. Stooping or lifting brought on this feeling, 
which was more a discomfort and sensation of “dizziness’’ than an actual pain. 
It could also be induced by reading or intellectual concentration. He had 
suffered from no fits or other attacks. The discs were normal; vision was 
perfect and there was no limitation of the field. All reflexes, including the 
abdominals and plantars, were normal. There was no paresis, inco-ordination, 
or change in tone, and sensibility was in no way affected. In fact, I could 
discover no abnormal physical signs of any kind. His general health was 
excellent. 

Symbolic Formulation and Expression. 


He had returned to his occupation as a music hall singer, but recently lost 
his engagement because his voice had deteriorated, and he was about to return 
to manual work. 

Articulated speech.—He was somewhat nervous and anxious, speaking little 
except when in quiet and familiar surroundings. He said “I'll tell you what 
I’m most afraid of . . . Ican’t speak much in company .. . I get 


nervous and it stops me from speaking . . . Igetconfused . . . the 


words.” To my question whether he knew what he wanted to say, he replied, 
“Yes, Doctor . . . but if they speak quickly I get taken off what I wanted 
to say.” 

He said the months correctly in order and had regained his power of 
naming common objects or colours, although he occasionally hesitated before 
replying. He had no difficulty in word formation, once he knew what he 
wanted to say; if he failed to find the correct expression, he did not stutter 
and make repeated attempts at articulation, but paused as if lost. Syntax was 
entirely unaffected and he showed no tendency to employ true jargon. 

He could repeat everything said to him accurately and without verbal 
distortion. 

Understanding of spoken words.—Common objects or colours were chosen 
rapidly without error to oral commands and he set the hands of the clock 
correctly. He made no mistakes even with the complex hand, eye and eai 
tests, although his choice was somewhat slow and hesitating. His apprecia- 
tion of the significance of general conversation was excellent, provided I did 
not speak too rapidly, or talk of some entirely unfamiliar subject. 

Reading.—He evidently understood what he read to himself, choosing 
common objects or colours and setting the clock correctly to printed commands. 
Even the hand, eye and ear tests were executed without mistakes to orders 
given in print. 

He read aloud the phrases of the man, cat and dog tests with ease. But, 
when reading from a book, he occasionally hesitated at some unusual word 
saying, “I can say the names .. . unless they might be . . . big 
words . . . bignames .. . or/I can say them all if I have a good look 
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at them .. . read them over . . . havea good look at them and say them 
over.” 
Writing—He wrote his name and address perfectly and produced the 
following excellent letter, marred only by the insertion of irrelevant capitals. 
‘Dear Sir, I feel much better than I was, four years ago. In fact I feel 
Better in every way, of course I feel a Little Depressed at times, but it is 
nothing. Well I cannot write much, and it also takes me a Long time to do it 
Yours faithfully 
A. MeN.” 


Designation in writing was still somewhat slow, although he could 
execute all the serial tests with few if any faults. Thus he found some diffi- 
culty with the names of common objects, but made no mistakes except with 
the spelling of knife and scissors. Colours were given correctly, he wrote the 
phrases of the man, cat and dog test accurately, and even put on to paper the 
complex hand, eye and ear movements without mistakes. The months were 
written in due order and February alone was wrongly spelt (Febuary), a trivial 
fault. 

He wrote well to dictation and copied excellently keeping his eyes fixed on 
the printed matter before him. 

The alphabet.—In spite of his extensive recovery of speech he experienced 
profound difficulty with this test. He had reached a high standard at an 
elementary school and said, “ I was a good scholar before I was wounded.”’ 
Asked to say the alphabet he began” ABCDEFG.. . "; he ceased 
and started again, “A BC DEFGH. ...” Then he said “I can 
say the end of it,j IL M NO PQWX/YZ_. .. there is one or two 


letters . . . there . . . I'm not sure of.’ Yet he repeated the 
letters after me and read them aloud perfectly. 


Told to write the alphabet spontaneously, he produced the following : 
abCDEFGHLOPQRSTUVWXZ: and to dictation he wrote 
abCDEFGHIJKLMNopqRSTWV Wxvz (y troubled him 
greatly and was left unfinished). Given a series of capitals and asked to copy 
them in ordinary handwriting, he did so as follows: abe DEFGHIJ KL 
mnopqRStuvwxyz. 

{ then placed on the table the twenty-six block letters and asked him to 
make an alphabet; he completely failed to do so. He first ranged in order 
ABCD EF GI then exclaiming, © I think I’ve done it wrong”’ he removed 
the Iand added H I. After much hesitation he continued LMNOPUR 
S T and then gave up altogether. 

Thus, in spite of the profound recovery of speech, this test still revealed 
gross lack of power to manipulate verbal symbols. 

Numbers and arithmetic-——He counted perfectly up to 69, but hesitated at 
70; he then continued, “71, 72, 73,74 . . . 70, 71, 72, 73, 74, 75,” and 
so on correctly up to 100. Each number was considered separately and 
uttered individually, and not as part of a series. 
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Addition Subtraction 
123 228 345 f 752 821 
214 734 868 536 467 





337 962 1,213 236 474 
= i — . corrected spontan- 
(wrong) eously to— 

354 


Coins and their relative value.—All forms of money from a pound note 
downwards were correctly named and the relative value of any two of them 
was given slowly but accurately. He added, “I used to be awful . . . I 
couldn’t count the change . . . notcorrectly . . . It is much better 
; now and again I make mistakes . . . if I try to do it quick I 
make mistakes.” 

Drawing.—He drew a spirit-lamp excellently from a model and reproduced 
it fairly well from memory. He was also able to draw an elephant with all its 
salient points, naming them correctly as he added each one to his drawing. 

Pictures and images.—He showed perfect recognition of the full significance 
of pictures and carried out pictorial commands without fail. 

When drawing the elephant, he insisted that he could see it “ in my mind.” 
Asked what colours I had shown him on the previous day, he gave them all 
correctly and added, “I can see them . . . see them all.” 

Orientation and plan-drawing.—During his stay in London he found his 


way about alone, came to my house from the Hospital unattended, and showed 


no signs of defective orientation. 

Asked to draw a plan of the room in which we worked, he was much 
puzzled as to the relative position of the various objects and tended to draw 
them in elevation instead of indicating them on the flat. When, however, I 
drew a four-sided outline figure to represent the room and asked him to point 
to each object in turn as I named it, he did so with complete accuracy. It 
was the power of formulating the relation of the various pieces of furniture to 
one another which was at fault. 

Games.—He could play billiards and draughts, but not cards; they had 
always given him trouble, since he was wounded, and he had not attempted to 
relearn these games. 

Singing.—He could never read musical notation sufficiently to help him 
with his songs and learnt them all by ear. He still sang well without words; 
his voice had its full volume and showed no unsteadiness. But as soon as he 
attempted to sing the words of a song, he fell out of tune, the volume of his 
voice decreased and a bad tremolo made its appearance. Evidently the words 
hindered him, and he complained, “ It’s the words that worry me 
better without words.” 

Serial Tests. 
(1) Naming and recognition of common objects. (See Table VIII.) :— 


Oral and printed commands were executed without the slightest difficulty, 
and he named the various objects correctly, although with occasional hesitation ; 
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Taste VIII. 


Writing name 
of object 
indicated 


| Duplicate 
Oral Printed placed in 
| commands | commands hand out 
of sight 


} 
| 
Pointing | Naming 
to object an object 
shown | indicated 
sae 
| 
| 


Knife - -. | Correct Correct Correct Correct Correct Knike 
Key .. we oh a i si - ‘ Correct 
Penny - -_ a om ~ - os - 
Matches... os th - “< ae a 
Scissors... ila a aa om " Siccors 
Pencil - = we = a Correct 


Key .. - ae aa a , - 
Scissors .. a a ~ Siccors 
Matches .. ee aa on Correct 
Knife sci oe re ao = 
Penny ia eis aa - s a 
Matches... aa ae ais io 
Scissors oa oa ree - ; Siccors 
Pencil os _ os os Correct 


Penny ‘i oe a R ee 
Knife wa = a ‘a Nife 
Key .. cn ‘“ ah ES , ‘ Correct 


Resnal 
Pencil ae ss ie = = 


a 


but his lips did not move, even during the moments of doubt. Told to write 
down the name as each object was shown to him, the nomenclature was 
correct, but the spelling of scissors and knife defective. 

(2) Naming and recognition of colowrs.— All these tests were carried out 
perfectly and the names were even written without mistakes. This shows 
the profound extent to which he had recovered power to use language in its 
various forms. 

(3) The man, cat and dog tests—He read aloud from print or pictures and 
repeated these phrases perfectly. He could write them from pictures or to 
dictation and copied print in ordinary handwriting without mistakes of any 
kind. In fact, he said that these tests gave him no trouble. 

(4) The clock tests—He set the clock to oral and printed commands, placing 
the short hand throughout in a position proportionate to the minutes indicated. 
He told the time perfectly and wrote it down without mistakes, adding, “ It 
seemed to come to me all of a sudden, when I got home first . . . Iseemed 
to read the clock.” 

(5) The coin-bowl test.—This gave him no difficulty and all the tests were 
executed rapidly and well. 

(6) Hand, eye and ear tests —These showed in a striking manner the 
profound recovery of power which had occurred since he first came under my 
care. He not only imitated my movements sitting face to face, but carried 
out oral, printed or pictorial commands correctly, though somewhat slowly. 
When my movements or the pictures were reflected in a mirror, his response 
was much quicker. He could even write down without mistakes my move- 
ments sitting face to face, or those indicated in the diagrams, a task of 
considerable difficulty even for a normal person. 
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During the course of these tests he volunteered the following statements : 
“I looks at your arms .. . then I . . . well I looked at your 
right arm or your left . . . and that kind of tells me . . . I say 
it.” “It’s difficult ifit’s quick . . . whenI doit quick . . . I don't 
think I'll do it correctly.”’ 


At first this patient showed profound loss of power to find names and 
the indicative words he required to express his thoughts. He could not carry 
out oral or printed commands and was unable to write although he could 
copy. In the course of somewhat over four years, he recovered his power of 
speaking, reading and writing sufficiently to carry out all the serial tests, 
excepting only those set by the alphabet. But it was obvious that he still 
had difficulty in naming, and the more complex oral and printed commands 
were executed with abnormal deliberation. In fact, he still remained an 
example of nominal aphasia, in spite of the remarkable restoration of the 


power of speech in all its forms. 


5.—A Case of Semantic Aphasia, due to a Wound with a Hand-grenade in the 
left Supra-marginal Gyrus. Observations, extending over seven years, 
showed considerable variation in the degree, but not in the character of the 


disturbance of function. 


No. 10.-—Lieutenant Robert M., who was an accountant before the War, 
enlisted in September, 1914, obtaining his commission in June, 1915. At the 
time of his wound he was 32 years of age and a most intelligent Scotchman. 

He was bombing officer to his regiment, and on March 17, 1916, during 
a course of instruction to his men on the use of hand grenades, he was 
wounded accidentally. He remembers nothing of the occurrence, or of 
anything that happened on that day. 

He was admitted to hospital at le Tréport on March 18, with two small 
wounds over the left parietal area, which affected the brain, together with 
scattered injuries of little import over the chest, abdomen and arms. He was 
semi-conscious and rambled in his speech. The pupils were equal and reacted 
to light. There was no paralysis. 

On March 18 he was trephined; on enlarging the openings the dura mater 
was found to have been perforated in two places and two small fragments of 
depressed bone were removed. A small drainage tube was inserted through 
each opening into the brain. These were removed on March 22, and his 
progress was reported to be satisfactory. 

When admitted under my care to the Empire Hospital for Officers on 
April 20, 1916, there was a healed wound in the left parietal region. Bone 
had been removed over an oval area 2°5 cm. by 1°25 cm., extending from 
15°5 em. to 18 cm. along the nasion-inion and 8 cm. to the left of the middle 
line. The total distance from nasion to inion was 34 cm. The wound was 
firmly healed and did not pulsate (cf. figs. 6 and 7, pp. 410 and 411). 
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On physical examination, I could find no abnormal signs of any kind except 
the disorders of speech. His vision was R. £, L. £, with slight myopia. The 
visual fields were not restricted and the discs showed no changes. Motion, 
sensation and the reflexes were unaffected. 

He was a strongly right-handed man, who could neither throw, nor cut 
left-handed with the loose-jointed scissors (Gordon’s test). He could tie a 
reef-knot and had no difficulty in using knife, fork, spoon or other tools. He 
made the movements of brushing his hair without a brush in his hand and 
could pretend to take a cigarette from his case, strike a light and blow it 
out again. 

He had not suffered from fits or any other attacks. His headache varied 
greatly ; it was never acute or associated with nausea and vomiting, but was 
“dull” and diffused mainly on the left half of the head. It was greatly in- 
creased by fatigue and concentrated mental effort. He was conscious of an 


abnormal sensation when he stooped to do up his boots, but not with less 
extreme changes of posture. Once induced, the headache required some days 


before it passed away. 


Condition of Symbolic Formulation and Expression in May and June, 1916, 
ten weeks after he was wounded. 


He was a remarkably intelligent man and a most willing subject for 
examination. His temper was unusually equable, even when he found 
difficulty in expressing himself, and he was bright and happy throughout his 
stay in the hospital. 

Articulated speech.—He had no difficulty in finding or articulating words to 
express his ordinary needs and all his phrases were perfectly formed and spaced. 
Syntax was entirely unaffected. But in general conversation he paused like a 
man confused, who had lost the thread of what he wanted to say. 

He could say the days of the week and months correctly and counted 
without hesitation or error. 

He had no difficulty in repeating anything said to him, provided the 
sentence did not contain a number of possible alternatives; any mistake he 
might make depended on faulty comprehension or memory, and not on want of 
power to repeat what: was said. 

Understanding of spoken words.—At first sight he appeared to understand 
all that was said to him, choosing both geometrical shapes and colours 
correctly, though with some hesitation to oral commands. But with the 
more complex clock tests he failed lamentably, evidently unable to compre- 
hend the full significance of the order. His response to the hand, eye and ear 
tests were even worse; eye and ear were confused and he tended to fail in 
executing an order which required him to bring his hand across to the opposite 
half of the face. Moreover, in general conversation he was liable to become 
confused, because he did not understand the full meaning of what was said. 
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This he explained as follows: “I don't seem to understand all you say and then 
I forget what I’ve got to do.” 

Reading.—He could understand the significance of printed words and short 
sentences without fail, provided they did not contain a command. But, when 
asked to read silently to himself a series of paragraphs in the newspaper, he 
gave a poor account of their full meaning; he lost the thread of what he 
wanted to say and his narration tailed away aimlessly. 

He chose the following message from the King on the Battle of Jutland: 
‘ T am deeply touched by the message you have sent meon behalf of the Grand 
Fleet. It reaches me on the morrow of a battle, which has once more dis- 
played the splendid gallantry of the officers and men under your command. I 
mourn the loss of brave men, many of them personal friends of my own, who 
have fallen in their country’s cause ; yet even more do I regret that the German 
High Seas Fleet, in spite of its heavy losses, was enabled by the misty weather 
to evade the full consequences of an encounter they have always professed to 
desire, but for which, when the opportunity arrived, they showed no incelina- 
tion. Though the retirement of the enemy immediately after the opening of 
the general engagement robbed us of the opportunity of gaining a decisive 
victory, the events of last Wednesday amply justify my confidence in the 
valour and efficiency of the fleets under your command.” 

After he had read it through to himself, he said, “ The King refers to the 
loss of the many brave men under his command, many of them personal 
friends of his own. He refers to the loss of the many brave men. He lays 
great stress on the fact that the Germans were evidently unable. . . to come 
to grips . . . with our men.” 

He could read aloud simple sentences perfectly without mispronunciation ; 
but in the course of a long or difficult passage he tended to become confused, 
even though he was reproducing the words correctly. Given the King’s 
message, he read it aloud correctly until he reached “ yet even more;”’ thence 
he continued in jerky sentences of a few words apiece until he came to “ for 
which . . . they have always professed adesire . . . for which they have . 
they have the opportunity ... arrive they show no inclination,’ when he 
stopped and said, “ That’s funny, I seem to be getting the wrong sense 
somehow. Shall I go on?” Encouraged to do so, he read to the end correctly. 

He was then asked what he understood from the paragraphs he had read 
aloud, to which he answered, ‘ You see, Doctor, it’s like this; I’ve got a general 
epitome of what I’ve been reading in the paper. When I tell you, I may get 
it mixed up. About the King’s message . . . The fleet was atthe ... If 
they hadn’t had the opportunity to fully engage the German fleet . . . the, 
ah yes, misty weather spoilt things . . . notwithstanding our men’s keenness 
to force a general action, the misty weather and the enemy’s disinclination to 
fight robbed us of victory.” 

He had no difficulty in reading and understanding a letter written by 
himself or by others, provided it did not deal with matters which would have 
confused him however thev had been presented. 
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Writing.—His handwriting was profoundly altered; he wrote his name 
and address with extreme rapidity, twice employing the peculiar letter like a 


~, which formed so prominent a feature of his script at this stage. 


Asked to compose a letter to me, he wrote as follows, saying the words 
aloud: “ Dear Dr. Head, I have a vase containing some beautiful flowers. My 
wife brought me some lilies of the valley.” At the same time he wrote with 
considerable difficulty a scrawl which was comprehensible only if his intention 
was known. This he read aloud exactly as if it had been perfectly written. 
Throughout he showed a peculiar tendency to use a figure resembling 2 
for DF ORT and V. 

I dictated to him,“ The lilies of the valley, which are standing on my table, 
were sent to me by my wife from Cork.’’ This he wrote with difficulty; he 
dashed off the first few words, paused, and suddenly wrote “ which are stand- 
ing on my table,” and then stopped. I repeated several times, ‘ which were 
sent me by my wife”’ before he could put the next phrase on to paper, and 
even then he omitted “ wife’; and yet he read what he had written exactly 
as if it were a perfect reproduction of the sentences I had dictated. 

He could copy the names of the colours from print, but wrote extremely 
rapidly and tended to employ the curious sign “ in place of several of the 
initial letters. Asked to copy the simple man, cat and dog phrases, he tended 
to reproduce a common fault, which ran throughout these tests, substituting in 
this case “ man ”’ for “ cat.” 

The alphabet._-He could say the alphabet perfectly and repeat it without 
fail. But, when asked to write the letters, he said each one aloud once or 


ar bb rpah Mtfgnn 
oo OG CeDPe? 


Fic. 10. 


more and wrote the above script (fig. 10). He added, when he had finished, 
“T seem to get mixed between capitals and other letters.”” To my dictation 
he produced an almost identical alphabetical sequence. 

General significance of pictures and print.—Shown a picture and asked to 
describe what he saw, he went over it in detail, usually beginning at one side 
and working across to the other: but, as a rule, he failed to appreciate its 
general significance. For instance, he was shown a photographic reproduction 
of the tower with the leaning Virgin at Albert; at the top of the picture was 
printed, ““ When the end of the war will be; a prophecy.” After examining 
it with care and reading the superscription, he said that it reminded him of 
something he had seen before ; “ In the other picture I saw, there was a piece 
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of statuary. I don’t know if that is a confusion in my mind or not. It was 
a piece of old building tumbling down; like the leaning tower of Pisa. That 
building has fallen over much more than this; the local French people believe 
that the statue of the Virgin Mary .. . they believe that the statue has 
fallen and that then the war will end . . . just in that place the war will 
end.” During the narration he looked away from the picture, evidently 
recalling some previous memory, and I therefore said: “ What bearing has 
this picture on the story you have just told me?” He then looked at the 
picture again, passing his finger over the various details as he mentioned 
them. “This is simply a building, that has been bombarded, in ruins; one 
tower, as often happens, seems standing unmolested. I can now see the statue 
quite plainly ; I can see the arms quite plainly. I think I might have been 
confused about the statue if hadn’t known the story.” It was not until after 
he had recounted to me the familiar legend and recalled previous illustrations 
he had seen of the church at Albert, that he suddenly noticed the most salient 
feature in the picture before him. 

In consequence of this difficulty in recognizing the full significance either 
of pictures or of printed matter, most jokes were incomprehensible. Suppose, 
however, that the humour consisted solely in the detail of the drawing, it 
might be appreciated ; but any demand for co-ordination between its various 
parts, or with the text beneath it, met with little response. 

I showed him a drawing from one of the comic papers where the point 
depended on the appreciation of the significance of summer-time, then a much 
discussed novelty. Standing beside a clock, whose hands pointed to two, the 
bride of a day says to her bridegroom: “ Look, it’s 2 o’clock, and yesterday at 
this time it was 1,” and he replied: “ Yes, darling; and yesterday at this time 
we were two, and now we are one.”’ The patient remarked: “I’ve got the drift 
of that. It’s not much of a joke. They’ve stupidly been married; the bride- 
groom has something stupid to say about yesterday we were two and now we 
are one.”” Then, pointing to the clock, he said: “I could have told the time 
there better than when you were trying me . . . two o'clock.” I asked: 
“What happened at two o'clock, just a fortnight ago?” He replied: “Oh! 
I see, Daylight Saving Act.’”’ To my question, “What happened to the 
clocks?”’ he answered: “They were put back an hour. That’s a thing I’m 
rather hazy about. I have to think of that . . . forward .. ._ back, 
no, I have to give that up; I’ve been trying to think that out, and haven't got 
to a conclusion yet, somehow.” 

Then I told him “ The clock was put forward; at twelve o’clock it was put 
forward to—— ?” and he replied: “ Put forward . . . well at twelve o’clock 
it was put forward to half-past eleven. I shouldn’t think it was half an hour, 
anyhow ; half-past eleven, no, eleven o'clock. I can’t get it; I seem to have 
got the idea, but I can’t get hold of it.’’ 

General intention of an act to be performed.—This inability to grasp the 
general significance or intention of an act he is asked to perform was well 
illustrated during the tests for the spacial aspects of sensation. When the 
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index finger of either hand was moved passively, even with the eyes open, he 
did not give consistently appropriate replies. Sometimes he said correctly 
the same,” “two together” (for two movements in the same direction), 
* different,” “not the same;” or if I asked: “ Which way is it moving?” he 
would answer “forwards,” “backwards,” “bending,” or “ straightening.” 
But, if I remained silent, he usually simply replied “ yes,” or wagged the 
finger of the other hand aimlessly backwards and forwards without indicating 
the direction. 

If, during the compass tests, he was touched with a single point more 
than once successively, he tended to count © one,’”’ “ two,” three’’; then he 
would exclaim : “Oh! bother I’ve muddled it again.’’ Although sensation was 
unaltered, he could not hold fast in his mind that the intention of the test was 
to determine his power of discriminating contact with one or two points. 

Asked to point to the spot on either hand touched by me, he did so without 
difficulty ; but, unless the command was repeated every time, he would forget 
what he had to do and held the indicating finger poised in the air. If I 
repeated the order he would exclaim “Oh! yes, of course,” and carry it out 
correctly. 

His power of appreciating the addition or removal of weights placed on the 
palm of either hand was certainly unaffected. But he frequently failed to give 
a consecutive reply, saying I don’t know what you mean by on and off; I 
get confused’”’; and yet on more than one occasion he volunteered the state- 
ment “ You touched the weight, you did not take one off,’ which was quite 
correct. I laid two weights on the table in front of him and requested him to 
place one on to the other, or to take it off silently, in order to indicate whether 
I had added or removed a weight from his hand. This confused him pro- 
foundly and he made no attempt to carry out the command, although he had 
been previously answering correctly by word of mouth. 

Arithmetic.—Although he counted excellently and with ease he was entirely 
unable to carry out the simplest arithmetical operation. He could not even 
add 231 and 356 or subtract 432 from 865. He said “I seem to get tangled 


up in the process.”’ This is the more remarkable as he was an accountant in 


civilian life, accustomed to handle complex masses of figures. 

Coins and their relative value-—He named every coin with perfect ease. 
But, as soon as two of them were presented to him and he was asked, ‘“ How 
many of this one (of lower value) go into this one (of higher value)?” he 
became confused. The following are some of his answers: 

A penny and sixpence ... -. toon” 

Sixpence and a shilling ... ... Twelve . .. . yes, twelve, 
sixpence ”’ 

Sixpence and half-a-crown “ Let me see, twenty-two 
I thought of twenty-four, 
but it’s not”’ 

A halfpenny and a penny “Penny and halfpenny, penny 
and two pence... . no, 
penny and halfpenny ” 
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A halfpenny and sixpence ... * Six and twelve is it? .. No” 
One penny and a shilling... ... | Twelve” 
Sixpence and half-a-crown .. Six... . twenty-four” 
Sixpence and one shilling «=O AK we . s CwelvO” 
One penny and sixpence ... ... Twelve” 

Drawing.—He was unable to delineate a vase of simple form either from 
the model or from memory. Asked to draw an elephant, he failed entirely to 
produce a figure of any kind, but scrawled idly on the paper. 

Plan-drawing and relation of objects in space.—Told to draw a plan of his 
room in the hospital, he failed entirely; he made no attempt even to put the 
pencil to paper, saying: © I've all sorts of ideas, but I can’t carry them out.” 

But, with his eyes closed, he had no difficulty in pointing to the position of the 
window, fireplace, washhandstand, chest of drawers and other pieces of furni- 
ture. When asked to say how the washhandstand stood in relation to the 
fireplace, or the latier to the door, he entirely failed to do so; allowed, however, 
to say: “ The fire is there and the door there,” he pointed to their position 
with complete accuracy. He knew exactly where they were and was certain 
that he could “see them in his mind,’’ but was unable to express their relative 


position to one another. 

Orientation.—He was extremely liable to lose his way in the hospital and 
had difficulty even in finding his room. This feature of his affection was more 
fully investigated when he was up and about, and is considered more in detail 


later. 
Games.—He could play no games such as chess, draughts or cards; nor 


could he put together “ jig-saw ” puzzles, so popular an employment amongst 
wounded soldiers. 
Serial Tests. 
(1) Naming and recognition of common chjects :— 


TaBce I. 


Writing 
name of 
object. in 
dicated 


yuplics . 

Pointing Printed : — en Naming an 

to object Oral commands wate eee gallon object in- 
een i commands hand out dicated 
ae of sight . 








Cylinder... Correct Correct Correct Correct |The cube” Cc 

Cone ‘i = **A cone anda * Correct Wrote 
pyramid ;: but I nothing 
can’t.” Correct 

Cube re “ Correct ‘ C 

Sphere .. es * . ; Sp 

Ovoid .. - - ; , O 

Pyramid . : - ; , Y 

Sphere .. , * . ’ Sp 

Cone well ‘ ‘*Pyramid; no.” ; Clo 
Chose correctly 

Ovoid .. Correct - i Dov 


Cube oa - ‘ Scrawl 
Cylinder oe | | 99 ° os Wrote 
j nothing 
Pyramid .. Chose cone ; Sype 
then correctly 
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During the observations on sensibility I found he was unusually accurate 
in his nomenclature of geometrical figures, and I therefore selected them as 
the objects to be named or indicated in this test. With the general run of 
patients the names applied to these solid figures are so inconstant and uncertain, 
that it is not advisable to use them in this manner ; but in this case they distinctly 
added to the value of the results obtained. 

He showed little difficulty in pointing to an object named orally or in print 
and made one mistake only in nomenclature. But he failed entirely to write 
their names ; he not infrequently hit upon the correct initial letter, although he 
showed a tendency to use the same symbol for different capitals. 

When he was told to say each name aloud before putting it into writing, 
he did so correctly; but he produced an illegible scrawl which, however, 
contained the same number of signs as the word he had uttered. For in- 
stance, he said “ Cylinder ves, C.Y.L.I.N.D.E.R,” and as he spelt each letter 
he made a mark upon the paper, which might or might not correspond to its 
normal shape. © Pyramid’ was correctly articulated; but he then said 
“ P.Y.R.I.M.D ” and wrote a word consisting of six more or less incomprehensible 
letters. 

(2) Naming and recognition of colours :- 

TaBce II. 


Printed name read aloud 
and colour chosen 


He chose He 


Writing 
name of 
colour 

indicated 


Copying 
hames from 
print 


Printed 
com- 
mands 


Oral 
com- 
mand 


Pointing 
to colour 
shown 


Naming 








Blue Correct Correct Correct Correct / lue / lue Correct 


Yellow 


Red sed se re = 


Correctly 
Z ellow 
Jed 
Black 


Orange 
Y ed 


No choice 


Correctly 


Black 
Orange 
White 
Violet 
Green 
Blue 
Yellow 
Red 
Black 
Orange 
White 
Violet 
Green 


” 


.. (slow) 


Correct 


” 


Yellow 
Correct 


” 


” 


Yellow 


Correct 


Yellow 


Correct 


” 


” 


” 


Red 
Correct 


” 
Red 
Correct 
” 


” 


/ lack 
Orange 
Whide 
P iolet 
/ reen 
/ lue 
_Y range 
PD ed 
Black 
~ range 
White 
 iolet 
Green 


/ range 
White 

/ iolet 
/ reen 
~ lue 

2 ellow 
LY ed 
Black 
2 range 
White 
~ iolet 
Green 


- 
Yellow 


Correctly 


Green 
Correctly 
” 
Yellow 
Correctly 


” 


” 


Asked to point to a colour corresponding to one he had been shown, he 
answered correctly, but. tended to forget the order in which they lay on the 


table before him. 
he found the one he wanted; 


hesitation. 


until 


then 


without 


He swept his finger backwards and forwards along the row 


he answered doubt or 
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Printed commands were carried out somewhat more easily than those given 
orally, though both were on the whole correctly executed; the choice of 
yellow for orange can scarcely be reckoned as a mistake. When he attempted 
to name the various eolours, he responded quickly and with assurance, but 
made three errors, twice calling orange “ red’’ and once saying orange’’ for 


yellow. 
Told to write these names, he produced in each case something, which 


distinctly represented the colour shown to him, although the letters were 
badly formed and there was a peculiar tendency to use a common sign for 
BGRV and Y. 

When he was asked to copy these names from print, he almost exactly 
repeated his previous performance ; to write words evoked on seeing a colour 


and to copy them from a card seemed in this case to be an almost identical 


task. 
(3) The man, cat and dog test: 


TABLE III. 


Reading ‘ 
5 W ; ear 
| from riting from Writing from: dictation 
| 


picture 
pictures ——— 


Copying print int 
ing 


Reading 
andwriting 


aloud 





The dog and the cat | Correct | Correct Dog and Cat | (illegible word) the | Correct |The Dog and the ‘ 
Cat asp 
The man and the dog . es Man and The man and the : The man and the I 
**No, I'm Dog 
done ”’ 
The cat and the man - Cap and man | The cat and the man The cat and the m 
The cat and the dog = D Capand | The cat and the man a The man and the D 
** No, I can’t” 
Dog and man The 2 og and the iia The Dog and the n 
man 
Man and cat | The man and the cat i The man and the 


The dog and the man 


The man and the cat 


He nad no difficulty in reading from print and from pictures or in repeating 
after me the series of short sentences of which this test is composed. 

But his writing showed the same peculiar changes noticed with previous 
methods of examination. He wrote with extreme rapidity, as if afraid of 
forgetting what he intended to do. Thus, when the pictures of the dog and the 
cat were placed before him, he gazed at them for a time ; suddenly he exclaimed, 
“ T’ve got it,’’ dashed off “ dog and,’’ paused and then added a scrawl to repre- 
sent “cat.” Shown the man and the dog, he wrote “ man and,” adding “ now 
I’m done.” Writing from dictation seemed to be equally uncertain and was 
carried out at extreme speed. Even copying showed the same peculiarities ; 
thus, when a card bearing “ the dog and the cat’’ was laid before him he wrote 
rapidly “ the dog and the,”’ paused, added “ cap,” said “ No, that’s not it 
cat,” wrote “asp” and finally gave up, saying “ No, I can’t do it.” 

(4) The clock tests :— 
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Although he was able to reproduce exactly by direct imitation the position 
of the hands on a clock set by me, his method of action was clumsy. Thus, in 
order to place the minute hand at 45, he would move it all round the clock 
from 50, its previous position; to set 7.10 after 3.40, he moved both hands 
round to 7 and then swung the long hand to ten minutes past the hour. He 
did not appreciate quickly the relation of a task he had solved successfully to 
one he was about to perform. 

Both verbal and printed commands were carried out with extreme difficulty 
and uncertainty. He failed to differentiate the symbolic value of the two 
hands and confused “to” and “past” the hour. Similar mistakes were 
apparent, when he attempted to tell the time, and still more when he wrote it 
down silently. If he was permitted to say it aloud before writing it, what he 
wrote depended entirely upon the words he uttered. Even copying from a 
printed card was imperfectly carried out. 

(5) The hand, eye and ear tests. (See Table V.) :— 

This series of tests puzzled him greatly and reading aloud the orders in print 
was alone executed correctly. Throughout all these other tasks, he tended to 
make the same kind of mistakes, confusing eye and ear, or right and left, failing 
in most instances to recognize that an order required him to bring his hand 
across his face to touch the eye or ear of the opposite side. Throughout all 
these observations, he moved his lips and occasionally could be heard to repeat 
the command, usually incorrectly. He complained ~ My initial difficulty 
seems to be right and left ; it confuses me and I forget the rest of what I’ve 
got to do.” 

No wonder that, under such conditions, he failed to imitate my movements 
sitting face to face, or to carry out pictorial commands ; for both require accurate 
appreciation and reproduction of a somewhat complex formula. But his uncer- 
tainty of general intention led him even to confuse these orders when reflected 
in a mirror; he failed to recognize that he had simply to imitate exactly what 
he saw in the glass without reasoning about right and left. Oral and printed 
commands were also badly executed and he could frequently be heard to repeat 
the order wrongly under his breath. This was not so much due to want of 
power to understand the actual words as to an inability to formulate and retain 


in his memory the general intention of what he was told to do. 


Subsequent Progress. 


So long as he remained in the Empire Hospital, where he occupied a room 
to himself, he progressed favourably. But, at the end of July, 1916, he was 
sent to our Convalescent Hospital at Roehampton. Here many of the 
patients were up and about, occupied in games and other more or less active 
amusements. There was a large camp close by in Richmond Park; bands 
played, men marched and the sound of explosions from the bombing school 
were distinctly audible. He wandered about unhappily and complained that 
there was “ too much going on, it puzzles me. They are always going by with 
a band and I want to think what they are. It bothers me.’ He suffered 
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from headache, mostly over the left side, but nausea and vomiting were absent 
The discs were normal. 

On August 23, 1916, he had definite epileptiform convulsion, which was 
seen by Dr. Riddoch, who was talking to him at the time. He ceased speaking, 
turned towards the right side; his eyelids closed. The right arm became 
flexed and rigid, but there was no clonus and the leg was not obviously 
affected. The conjunctival reflex was absent. He did not bite his tongue or 
evacuate urine or feces. After the attack was over the right plantar reflex 
gave an upward response. 

In September, 1916, he was moved back to the Empire Hospital for closer 
observation, and his general condition improved greatly under the influence of 
quiet and restricted surroundings. His headache almost disappeared and 
nausea and vomiting were absent. The discs were unaffected and visual fields 
normal. There was neither paralysis nor paresis, and all the reflexes, including 
the abdominal and plantar, were unaffected. 

On October 16, 1916, Mr. Walton explored the wound. A small flap was 
turned down and an irregular trephine hole was discovered, filled with tough 
fibrous tissue. This was dissected away carefully and a small piece of bone 
(0'8 by 0°5 by 0°2 cm.) was taken away from the superficial part of the cortex. 
When the scar tissue was removed this fragment was visible without further 
dissection. The wound healed by the first intention. 

He was sent to the country and his general condition greatly improved. 


All headache disappeared; he remained free from attacks and showed no 
physical signs of a lesion to the nervous system, beyond the condition of his 


speech. 
In June, 1917, he was again put through a complete examination. The 


tests with common objects were now carried out perfectly and those of the 
man, cat and dog series were noticeable only for the extreme rapidity with 
which he wrote. He asked to be permitted to leave out the “thes ” in 
writing, for “I keep track of it better’ if allowed to shorten the sentence in 
this way. The clock tests still showed all the previous faults in executing 
oral and printed commands, and the results of the hand, eye and ear tests were 
almost identical with those set out on Table 5. He made the definite state- 
ment that, when attempting to carry out oral and printed commands, “I seem 
to act more spontaneously, but I still say it over to myself. Though I don't 
say it aloud, I say it to myself.’ If he was permitted to say it aloud his 
actions were almost perfectly in accord with the order given by word of mouth 
or in print. 

He could write an excellent letter, but had extreme difficulty in reducing 
the alphabet to writing. In the course of what he wrote spontaneously in my 
presence, occurred the following passage, “Shall I now try to tell you of a 
very Diffcul tast you set me, that is trying to write the Letters of the alphabet. 
This test is one which I always felt would be Difficut. he trouble is mostly in 
beginning the Letters i.e. actual Letters of the alphabet wihle I can write 
straight on beginnin a new letter or sentence troubles me. This may not be 
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very intellegible to you, but if I may, I shall try to explain my somewhat 
rambling . .. .” He then ceased and appended his signature. He had no 
difficulty in reading this whole letter, when written ; he appreciated where he 
had gone wrong and corrected some of the mistakes. 

Arithmetical operations were impossible, except the first or simplest 
addition and subtraction sums. He had no difficulty in naming coins, but was 
still slow in recognizing their relative value, though his answers were on the 
whole correct. 

He was given a brightly coloured picture of a jetty with a small lighthouse 
projecting into the sea; moored close to shore was a fishing boat that filled up 
at least one-third of the picture. Holding it in his hand he began to describe 
what he saw: ~ It’s a picture of the sea . . . and it shows the harbour and 

the . . . this might be a light house . . . and there’s a steamer out 
at sea . . . Life boat, on rollers ready for launching . . . there’s a small 


boat here [pointing to the shore]. There's a ship here possibly for pulling up 


any sort of boat.’’ He entirely missed, in this detailed description, the large 
fishing boat, which filled up a considerable portion of the picture. After it was 
removed he again enumerated from memory the various objects he had seen, 
entering into even closer detail. The picture was then replaced in his hands 
and he suddenly exclaimed, “ Oh! I left out the very large boat, fishing boat, 
sailing boat. I think I missed it from the beginning.” 

After an attack of influenza in July, 1918, he regressed and did not recover 
his powers of speech, up to the point he had previously reached, until the 
beginning of 1919. In March of that year his condition was much the same 
as that I have just described, but by June he showed distinct improvement. 

I pass over all my observations during the next two years, which simply 
confirmed and amplified those already recorded. 


Condition five years after the Injury (April 28 to May 4, 1921). 


He was in splendid physical health and did not suffer in any way from his 
head. But he complained that he easily became tired especially if he had to 
think much and then lost “the grip of things.” “If I’ve got to hurry it puts 
me out directly.” 

He had been through a course of training in apiculture under the egis of the 
Pensions Ministry. His wife, an extremely able young woman, took part in 
this instruction, and it was she who managed all the business and administra- 
tion, whilst he carried out the physical work required for the industry. 

Articulated speech.—He could find all the words and names he required for 
daily use; his sentences were perfectly formed and spaced and syntax was 
unaffected ; but he still showed a tendency to become confused in the give and 
take of conversation. He was able to say the days of the week or the months 
correctly and counted without mistake or hesitation. Repetition was perfect, 
provided the phrases were not long and complicated in their significance. 

Understanding of spoken words.—On superficial examination he seemed to 
understand all that was said to him. He had no difficulty in choosing familiar 
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objects or colours to oral commands, but he failed grossly to set the hands of 
the clock, or to carry out the hand, eye and ear tests, to orders given by word 
of mouth. 

In ordinary intercourse he was frequently unable to comprehend with 
uniform exactitude what he had heard and so became easily confused. Of this 
several characteristic instances are given below. 

Reading.—He still had profound difficulty in grasping the full significance 
of what he read silently, although he could read aloud without mistakes and 
with perfect enunciation (vide infra p. 513). 

Writing.—He wrote with undue rapidity and formed his letters carelessly, 
as if in fear that he might forget what he intended to express. But his script 
was now legible and he had ceased to employ a common sign for several 
different capital letters. 

The following excellent letter was composed and written spontaneously in 
my presence: ‘ Dear Dr. Head, London seems very beautiful at present. The 
trees look so fresh and green that one might almost imagine oneself in the 
country. Nearly two years ago I was in London and was very much impressed 
by the beauty of the trees. London must, I think, look at its best in early 
May. My mother visited London at Easter and was full of enthusiasm for the 
natural beauty of the surroundings, the blossoms on the fruit trees particularly 
taking her attention. I do not mean to say that London is more beautiful 
than the country—it is very beautiful in some respects wonderfully so—but 
what seizes the imagination is that so much beauty should exist around a great 
city. The cause may, I should say, be given in one word—trees.” 

Here the only faults were poor handwriting and careless spelling, correspon- 
ding to the hurried manner in which he carried out his task. He read this 
letter over aloud to me perfectly and did not notice any of the mistakes. 

He could write to dictation and copy correctly, but his handwriting tended 
to show the same faults as when he wrote spontaneously. 

The alphabet.—He could say, repeat and read aloud the alphabet in perfect 
order, quickly and without mistakes. 

But, when he came to write the letters, he lost the thread in the middle; 
he paused after J, started again with I, and then, except for two illegible 
scrawls before L, wrote the remainder correctly. To dictation he made the same 
sort of mistakes, writing mainly in capitals : AHBCDEFGH JS} 

HL mnO PAR SF uvwey z. WhenI said G he wrote “J,” 
and followed it rapidly by “ G” in response to a second command; but for I, he 
again substituted “J,” correcting it on repetition of the order. He was then 
asked to copy the printed alphabet: this he carried out in cursive handwriting, 
slowly and with evident difficulty. For & he first wrote “kh” and added “k”’: 
r was preceded by two illegible attempts, and for t he first wrote “d,’ and he 
made the following explanatory remarks: “I found some difficulty. I always 
have difficulty with a K ; I always write h; then I know it is different ; I can’t 
get started somehow with the r, the same with the t. I thought it was simple; 
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I took the risk it would come right, and it came right. I wasn’t sure until 
I came to put the stroke and then I found I was right. I had to risk it.” 

A printed paragraph.—I gave him the following passage from Landor’s 
letters, asking him first of all to read it to himself and then to tell me what he 
had gathered from it. 

“On Wednesday last, I was present at a wedding ; the only one I was ever 
at, except one other. There was bride-cake and there were verses in profusion, 
But what an emblematic thing the bride-cake is! All 
sugar above, all lumpiness below. But may Heaven grant another, and far 
different destiny, to my sweet-tempered, innocent, sensible young friend.”’ 


two heavy commodities ! 


Four minutes later he handed the paper back, saying On Wednesday last 

I was present at a wedding. The . . . the only one except one other at 
which I was present. There were . . - presents . . . and verses 

and bride-cake in profusion. . . . The .. . the bride-cake all sugared above 

lumpiness below. . . . The one, the cake . . . yes, the cake suggested 

to be emblematic of the future state of the married couple. . . . I wasn’t able 

to quite follow what was really meant by the emblematic state. There seemed 

to be in the writer’s mind some meaning, but I couldn’t find what it 


really was.” 
He then re-read the contents silently and wrote as follows :— 
“On Wednesday last I was present at a wedding, the only one except one 


other at which I was present. There were verses in profusion and a brides 
cake, both heavy commodities. The one all sugar above, all lumpiness below, 
simmingly an emblem of the future state. May the future state of my innocent 
young friend be . . .” He ceased to write and said “ I’ve rather lost the 
trend of things.” 

He was asked to read the passage aloud, which he did correctly; then he 
copied it in cursive handwriting clearly and without mistakes. 

Finally I asked him “ What was it that bothered you?” and he replied, 
“Well at first it was an ordinary conventional wedding with cake and I 
suppose in those old days verses; they are not so prevalent nowadays. He 
seemed to regard the wedding cake as an emblem of the future state of his 
young friend, who was about to be married . . . and the writer’s mind 
he seemed to . . . regard the wedding cake as ... as... as. 

Then he gave up all further attempts to explain his meaning. 

I demanded what is an emblem? He answered at once “Oh! an emblem 
isa . . well . . . the Cenotaph might be taken as an emblem of sacrifice 
and adhesion to a great principle.”’ 

Significance of pictures.—He was given a coloured picture of a motor car 
standing before a large country house; the driver, a young man, was talking to 
two girls, one of whom held a greyhound by the collar. Asked the meaning of 
this picture he went over it in detail from left to right and then back again 
without the least evidence of constructive appreciation. He said: “ There are 
two trees on the left-hand side and a house, perpendicular columns. There’s 
a doorway on the right and a window just above it. There are chimneys. 
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Then there are the side windows. Then there are some small buildings at 
the back, out-buildings or a lodge, something like that. Behind that there 
are trees. Then there’s a small hill; at the bottom of it there’s a lake. In 
the foreground there’s a motor car; it’s standing. The driver’s a man, looks 
like the owner of the car, not a chauffeur. He is speaking to two ladies. 
He appears to be addressing more directly a lady with a red hat and another 
lady standing by is holding a hound.’ Every detail was recognized correctly ; 
but he did not weld them into a coherent whole and express the meaning of 
the picture in a set of general propositions. 

He was then shown a series of humorous sketches representing a spectator 
who, arriving late at a play, strips off inadvertently both his coats, and is 
taking his seat in shirt sleeves to the horrified amusement of the audience. 
When I asked the patient what he saw in these pictures, he entirely missed 
the point. “~ There’s an audience, possibly a concert audience. The audience 
is seated, waiting and . . . aman comes along wearing his coat. He has 
some difficulty evidently in taking it off, whether real or assumed. The 
audience seems greatly interested. I’m not sure about it. . . . I was trying 
to think it might have been part of the performance . . . or he might have 
got there and seem to be rather prominent. It often happens in a theatre that 
somebody comes late.” 

But, on the other hand, he was sometimes surprisingly quick in seeing the 
point of a picture, if it depended on details, especially if each bore its explana- 
tory label. Thus, I showed him a cartoon of Winston Churchill trying on a 
hat which was too small for his head; behind on a shelf lay the head-gear 
appropriate to the Home Office, Board of Trade, Admiralty, War Office, Air 
Ministry and Ministry of Munitions, each bearing a label. Above stood an 
unopened band-box marked “The Premier.’ He said at once, “That, of 
course, is Mr. Winston Churchill. Shortly, the point is the statesman is 
suffering from what is commonly called swelled head; his head is too big for 
his hat. There are many different shapes and the caricaturist has it in his 
mind that he has worn them all at one time or another. There’s the civilian 
bowler hat, the admiral’s peaked hat, the War Office ; forage cap it’s called in 
the Air Ministry, the Flying Corps; then the Ministry of Munitions cap, 
indicated by something connected with the workman, the labourer.” Then he 
returned to the left of the picture and pointing to the first on the shelf said, 
“This must be a policeman’s helmet’”’ (correct); but he entirely missed the 
hat-box marked “ The Premier ” and all that it implied. 

Comprehension of general significance.—He still showed the same lack of 


power to grasp the general aim or significance of a question, order, or series of 
For instance, on a sunny spring morning I said, before we 
began work, “I hope you don’t find it cold; shall I put the window up?” 
He answered “ Yes,”’ but as soon as I began to raise it he called out “ No, no.” 
Then he explained, ““ When you said ‘have the window up,’ I thought you 
You went to put the window like that” (waving 
his hand upwards) “and I thought no, no, more air, that’s what I want.” 


propositions. 


meant open . . . more air. 
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This is a good example of the confusion which is liable to arise in his dealings 
with others. 

Starting from errors of this kind, he was perpetually liable to arrive at 
mistaken conclusions. One day he was waiting on the station platform of his 
native town, when he saw a young lady who was an old acquaintance. His 
brother told him her name, said she had gone away some time ago and added 
that she was now married. This the patient strenuously denied, asserting she 
wore no wedding ring. He had looked for it on what seemed to him to be her 
left hand, but was in reality her right. 

He still had serious difficulty in appreciating the significance of summer 
time. He gave a perfect definition of summer as “ the season at which the 
sun approaches nearest to the earth and the days are longer and the heat more 
intense.”” Asked what he understood by time. he answered © Time is the 
length of a day reckoned as twenty-four hours subdivided into day and night.”’ 
He now recognized that summer time consisted in arranging the hands of the 
clocks on a certain date “so that there may be more day-light during ordinary 
working hours.” But he could not be certain what happened to the clocks. 
“ This bothers me,” he said, “* very much all through, more especially when we 
come back again to winter time at the end of the season; I seem to want to 
tell you in one clear sentence what happened, when the clocks were altered to 
normal time; I seemed to get muddled between two things.” 

Arithmetic.—He was extremely slow in carrying out the simplest arith- 
metical exercises and took twenty minutes over the following examples without 
being able to complete the last one: 


{ddition. Subtraction. 

648 56 865 782 912 

326 9-27 432 258 386 

587 = 974 ‘ 133 524 26 
He brought out the answer to the first sum fairly quickly, but the second 
caused him extreme difficulty ; he gave it up, but insisted on returning to it 
later, and finally completed it correctly. The answer to the first subtraction 
came with moderate ease, but the second was enormously prolonged, and the 

third of the series was not completed. 


He complained “I found difficulty in them all. I found the subtraction 
more difficult than the addition. When there was a carry, it seemed to be 
more difficult. What I feel about itis . . . if I were to begin my education, 


like a boy at school, I shouldn’t know where to begin. In those sums you 
gave me I did the addition almost involuntarily, I think the results of former 
practice. The subtraction . . . the simplest one, I did it in the more or less 
involuntary way . . . but with the more difficult I had to think what 
subtraction really meant.” 

Coins and their relative value—Money in all its forms was named 
accurately and with great rapidity ; even notes were distinguished without fail. 
gut, when he was asked to state the relative value of any two coins, he 
answered slowly and with hesitation, although he made one actual mistake 

BRAIN,—VOL. XLVI, 36 





516 ORIGINAL ARTICLES AND CLINICAL CASES 


only in a series of eighteen observations, saying that twelve sixpences went to 
a shilling. 

He still had extreme difficulty in calculating the change he should receive 
after making a purchase. His tobacco now cost him a shilling an ounce; he 
would ask for two ounces, placing a two-shilling piece on the counter; if he 
wanted a box of matches in addition, he waited until the first transaction was 
over and then took a penny from his pocket, so as to avoid the difficulties of 
change. Should he happen to have nothing less than a ten-shilling note, with 
which to pay for his tobacco, he asked the tobacconist to give him florins only 
(two-shilling pieces) ; these he counted, “ one, two, three, four,’ and he knew 
that four was the right number. But, if he was given the change in shillings, 
he was lost. “I don’t like getting a half-crown (two and sixpence) in change ; 
it puzzles me. I know the tobacconist, if he liked, could cheat me.”’ 

Drawing.—aA glass jug of simple form was placed on the table in front of 
him and he made a feeble representation of its outlines. Ten minutes later, 
on attempting to reproduce the jug from memory, he exactly repeated his 
previous drawing; he was evidently recalling his motor acts and did not rely 
on his visual images to help him in this task. 

Asked to draw an elephant, he produced a scrawl which bore no relation to 
any known animal; he omitted the trunk and, when I enquired if he had left 
out anything, he said, ““ Elephant’s nose; I’m not sure where the nose ought to 


be.” I then told him to draw the head only and he became completely 


confused. 
He then said, “I'll draw you a bee-skep’’ and proceeded to do so 


accurately, giving the exact form of the Dutch hive they were using, together 
with the stand and the tin cover to keep off the rain. 

Plan drawing and relative position of objects in space-—When removed 
into another room, he was unable to draw a plan of the one in which we had 
so often worked; the windows were placed on the wrong side and the 
relation of the main door to the fire-place was reversed. So far this examina- 
tion confirmed, but added nothing to, my previous observations. But from 
this point onwards I modified my procedure as follows. I made him shut 
his eyes and point to the position of the various objects as I named them, 
which he did perfectly. His eyes were then opened and I put before him an 
outline plan, on which he indicated with his finger the place of the various 
pieces of furniture; this he carried out correctly in every instance. Finally, 
I asked him again to draw a plan of the room in which we worked and he was 
now able to do so, at any rate as far as its main features were concerned. He 
said, “ When you asked me to do this first I couldn’t do it. I couldn’t get the 
starting point. I knew where all the things were in the room, but I had 
difficulty in getting a starting point, when it came to setting them down on a 
plan. You made me point out on the plan and it was quite easy, because you 
had done it. After things were pointed out, I retained them in my memory 


and got them down on paper quite easily.” 
Visual images.—A few days, after I had tested his power of drawing, he 
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volunteered the following introspective remarks: “I thought of what you 
asked me to do, drawing the glass. In bed I was trying to think about it. I 
was trying to see the glass bottle; the picture seemed to evade me. I knew 
it was a bottle and I could describe the shape of it, and I remember making a 
drawing of it, and I could describe the drawing. But then, when it came to 
seeing it as a picture, I was more or less nonplussed. I often seemed to have 
got the picture, but it seemed to evade me.” 

~ There is a photograph of my wife, which is hanging in the bedroom. I 


can see that; the expression in that photograph is very good, I can see that. 


“ T can see the bee alighting on the alighting board. I see it quite clearly. 
Now, for instance, our hives are painted in two colours, one green, one white. 
I can see a bee alighting on the alighting board, say, for instance, yellow- 
coloured pollen. Yes, I can see that quite clearly.” 

~ The more I try to . . . to make them come the more difficult it is to get 
in touch with them, as one might say.” 

Orientation.—He was completely unable to find his way alone. He never 
took his bearings and, if he was going to a place for a second time, did not 
recognize landmarks or appreciate that he was passing over the same ground 
again. He did not know which way to turn, and if he chanced to take the 
opposite side of the road, became confused and was ignorant in which direction 
to walk. 

Given the number of a turning to the right or left, he could never find it 
correctly ; but, told to take the “next on this side,’ he was able to do so. 
Left and right puzzled him greatly: he tried to work them out by thinking 
which was the left half of his body and frequently brought out an incorrect 
answer. 

Relation of objects to one another.—-His inability to remember the relation 
of external objects to one another came out, when he was given a mechanical 
task. He made the four portions of a bee-hive under supervision of the 
instructor, but was unable to put them together. He was incapable of wiring 
his bee-frames except by passing the wire backwards and forwards in direct 
sequence from side to side. 

I placed before him all the breakfast utensils requisite for one person, and 
asked him to set the table. He quickly placed the cup, the saucer and the 
plate correctly. Then he became confused, laid the knife across the plate and 
removed it, set the spoon to the right of the plate and took it away again ; 
finally, after much hesitation, he placed the fork to the left, the knife to the 
right and the spoon above the plate. Subsequently he set the remaining 
objects such as the sugar basin, salt-cellar and pepper-pot in their appropriate 
positions. 

He explained his difficulty in carrying out the task as follows: “ There was 
something missing, something unusual. I got the knife and fork, I couldn’t 
find . . . let us say the bacon and eggs. Then the spoon puzzled me; I 
wasn’t quite sure why it was there. If I was laying my own breakfast table 
I should know, because I always take porridge. If I saw the spoon, I should 
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look for the bowl for the milk and so on; but there seemed nothing like that, 
and so I thought the best way out of the difficulty was to place the spoon in 
a position in which it might be convenient for any purpose.” 

“T always try to have the things in my bedroom in exactly the same _posi- 
tion. If I’ve got to think where they are and look for them, I get muddled ; 
I lose time. I have them all in the same order; then I don’t have to think. 
If I have to look for them I am bothered. If I go to a strange room, it’s a 
more difficult job to dress and takes an appreciably longer time than if I am 
at home.” 

Games and puzzles—He could not play any games or amuse himself with 
puzzles. I played draughts with him, simplifying the game by removing one 
of the three rows of men on either side. He complained, on being beaten with 
the greatest ease, “ The chief bother was trying to follow the consequences of 
the next move. I couldn't foresee what would happen.” 

He had never been good at billiards and now could not play at all. “~ Some- 
how the three balls put me out of it. Even with two balls my stroke was 
indifferent, but if I wished to cannon I seemed to think of the three actions 
necessary to be made. As a consequence I became muddled, I couldn't make 
acannon. A straight shot with two balls was not so bad, but the third ball 
confused me. I seemed to think of the three functions at the same time and 
got muddled.”’ 

I therefore tried the following experiment. A basket was placed at the end 
of the room and he threw balls of paper into it, even more accurately than I 
could; but, when I placed a screen in front of it, his shots became extremely 
bad, and he said ~ When I could see the basket, I could follow the line of 
vision ; when it was covered, I didn’t seem to feel so confident it was in the 
same place, I don’t know why. I'd seen the basket before you'd put the 
screen there; I knew you hadn't changed the position, but in some odd way | 
didn’t feel perfectly confident in my own mind that it was in that position.” 


Se) zal Tests. 


(1) Recognition and NaNnLNG of COnLINON objects.- All these tests, except 


that of writing the name of an object shown to him, were now carried out 


perfectly. His handwriting had greatly improved, he spelt the words 
correctly, but still tended to hurry as if he were afraid of forgetting what he 
had to do. During these observations he said, I felt quite confident. But 
there was an odd thing the other day. I was down at carpentry; the man had 
different bits of wood, he was going to number them. I couldn't make the A 
and the C; I made the B, I couldn’t make the D.” 

Thus in spite of his perfect writing he is still uncertain about the formation 


of individual letters to command; this corresponds with the results obtained 
when he was made to write the alphabet. 

(2) Recognition and naming of colours.—He carried out all these tasks 
without any material mistake, but evidently found some difficulty in writing 
the names of the colours, although he spelt them correctly. This he explained 
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as follows: “The only difficulty had nothing to do with the colours. You 
called it violet ; I named it mauve. The same with orange: the colour was 
quite familiar, but the term orange did not seem to come to me. I compro- 
mised by calling it light brown, which was not quite the correct colour. But, 
when you said orange, I was quite certain that it was orange.” Whenever he 
was in doubt, his handwriting deteriorated and he formed the word hurriedly. 

(3) The man, the cat and the dog test.—He was already able to carry out 
this test perfectly in June, 1919, and the records obtained in May, 1921, were 
equally good. 

At the close of these observations he volunteered the following statement : 
‘““T can see a man with his trousers cleanly cut. He is tall and straight; he 
has a hat on, and is clean-shaven.” I said, “Tell me about the dog.” He 
answered, The dog has short legs, like a terrier, roughish coated; maybe 
a Scotch terrier.” Q: “Now about the cat?’ A: “It’s an ordinary cat ; 
the whiskers are rather evident. I think she is sitting, not lving down; but a 
cat rests on her hind legs, the position a cat has when she’s. . . . Her 
weight is on that part of her . . . it corresponds to our . . . let me see 
the femur isn’t it? She's just sitting up, on her haunches, that’s the word I 
wanted.’ 

(4) The clock tests —(See Table VI.) 

Direct imitation was carried out exactly, and he set the hour hand in a 
position proportionate to the minutes. Oraland printed commands were badly 
executed, he made many mistakes, mistook the hands, and was slow, hesitating, 
and uncertain of the correctness of his final choice. Commands given in 
railway time yielded better results, especially if they were printed; he held 
the card before him until he had finished setting the clock, looking back 


repeatedly for correction and reassurance. He said, “ It was much easier; | 
could get a starting point. You see the main thing that really mattered was 
the unit, two o’clock; the other matters were subsidiary."’ Thus, when the 
order was given in railway time, he set the hour and then the minutes ; 
whereas if these preceded the number of the hour, as with the ordinary 
nomenclature, he became confused. He could now both tell the time and write 


it correctly. 

(5) The coin bowl test.—In June, 1919, his answers to verbal commands 
were slow and somewhat uncertain, but finally correct. He made no mistakes 
and was quicker and more certain to printed commands ; but he held the card 
in his hand and repeatedly referred to it for confirmation. 

By May, 1921, all hesitation had disappeared and this test was carried out 
perfectly. “I have practically no difficulty. I take the penny and I say 
‘ first into third’ (no word is uttered). I just consider for a moment and then 
I get it.” 

(6) The hand, eye and ear tests.—(See Table VII.) 

He still had difficulty in imitating movements made by me, or represented 
pictorially. Reflection in the glass did not materially improve his answers. 
Oral and printed commands, carried out silently, gave better results and, when 
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he was allowed to read the order aloud, he executed it without fail. Writing 
down the movements made by me gave him considerable trouble; he was slow 
and hesitating and made several mistakes. 

Condition seven years after the Injury (February 27 to March 5, 1923). 

He took a cottage in the West of England in order to carry on his business 
of bee-keeping. At first all went well and he was happy; but gradually the 
strain and worry of the hard work began to tell upon him. The little house 
was badly constructed and the winter storms beat upon its tin roof like hail, 
preventing him from obtaining a sufiicient amount of sleep. The new hives, 
ordered from the makers to an exact measure, deviated from scale and could 
not be readjusted; this troubled him greatly. Finally, the bees turned out to 
be infected with disease; they had to be destroyed and all the capital and 
labour expended by the two young people were lost. 

Throughout this year he steadily deteriorated and on August 25, 1922, was 
seized with an epileptiform attack whilst in bed ; he lost consciousness, became 
rigid, but there was little “jerking.” He did not bite his tongue or pass urine. 
This fit was followed by greatly increased “ nervousness’ and tendency to con- 
fusion. The weather was extremely bad and he went out of doors very little; 
sleep deserted him and he ceased to take sufficient food. Finally he and his 
wife were forced to give up the experiment with the close of the year. 

When [ saw him in February, 1923, the wound was in perfect condition, 
firmly covered with tough scar tissue, painless and not tender to the touch; 
it did not pulsate. The discs were unaffected and there were no abnormal 
physical signs of any kind, apart from his disorders of speech. 

Ariiculated speech was not affected except that he tended to become con- 
fused and to pause in narration like a man who has lost the thread of what he 
wanted to say. Verbal formation and syntax were perfect. He could name 
common objects, geometrical shapes or colours without difficulty and repeated 
everything said to him with ease. 

Understanding of spoken words.—He was still in exactly the condition 
described on p. 511. He chose any object shown to him with certainty and 
even carried out the hand, eye and ear tests to oral commands. But he made 
many mistakes in setting the hands of a clock, provided the order was given in 
words ; if however it was in the form of numbers, the so-called railway time, 
he executed it correctly. 

This tendency to confusion was even more apparent in general intercourse ; 
but, in spite of these misunderstandings, he gave repeated evidence of consider- 
able powers of appreciation. 

Reading.—He still had considerable difficulty in grasping the full signifi- 
cance of what he read to himself, although he could choose common objects, 
geometrical shapes and colours accurately to printed commands. The hand, 


eye and ear tests were executed slowly but correctly, and yet he made many errors 
in setting the hands of a clock, when the order was given in the usual nomen- 
clature. On the other hand commands in railway time were carried out with 


no mistakes though sometimes slowly. 
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He read aloud perfectly ; enunciation and rhythm were normal and he was 
able to understand the meaning of printed sentences better, if he was permitted 
to articulate the words. 7 

Writing.—He still wrote with great rapidity, as if he were afraid of for- 
getting what he intended to place upon paper, and his handwriting suffered in 
consequence. Name and address were written correctly and he composed a 
letter of considerable length, which was on the whole remarkably coherent. 

He wrote well to dictation and copied accurately from print, but his hand 
writing was hurried and poorly formed. 

The alphabet.—He could say the letters in correct sequence, repeat them 
after me and read them aloud perfectly. But, when he attempted to write the 


alphabet, he was liable to become confused. Thus he wrote: abbedefgh 


sy ty The remainder were written correctly. At the end he said, “| 
made a mistake there” (pointing to the letter preceding c), “I was conscious 
of it: I had c in my mind’s eye; I went to make it, but it seemed to act of its 
own accord and I went wrong. With 7, just the same sort of thing occurred ; 
I couldn’t get on with the / properly and I put a capital, which seemed to come 
easier.’ It is noticeable that he wrote each letter very quickly, as if afraid of 
forgetting what he wanted to write. To dictation he made exactly the same 
mistakes, writing abbedefg Hihjijk, &e. Even when copying from 
printed capitals he wrote ; 7? for I, and s j for J, although the other letters were 
correctly transcribed in cursive script. Given the twenty-six block letters, he 
put them together in the right sequence saying: “ That's quite easy because I 
do one thing at a time; I know what ought to come next and seeing the letter 
confirms it.” 

A printed paragraph.—I selected the following description from Dickens, to 
serve as a test: “The gentleman spoken of had a very ugly squint and a 
prominent chin. He was wearing a tall white hat with a narrow flat brim 
and riding breeches with yellow leather gaiters. He carried in his hand 
a switch, with which he tapped his boots, as he talked in a hoarse voice.”’ 

Asked what he had understood, after reading these sentences silently, he 
replied : ““ The passage tells of a peculiar looking man. He had a prominent 
chin and an ugly squint. He wore riding breeches and yellow gaiters. He 
carried in his hand a switch, with which he tapped his riding breeches 
his gaiters am 

He read this paragraph through once more to himself and wrote down the 
following account “The gentleman spoken of had a prominent chin and an 
ugly squint. He wore riding breeches and yellow gaiters. He carried in his 
hand a switch with from time to time he tapped his riding.’”” The spelling was 
correct but the writing was bad and became worse towards the end ; two words 
were omitted in the last sentence. 

These sentences were read aloud from print perfectly and he both copied 
and wrote them to dictation without error or omission; but the writing was 
hurried and poor. During the act of copying he said, “ Sometimes when I’m 
writing, I don’t form a letter properly, and when I go back over it again, I 
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get puzzled . . . from the fullstop the continuity is lost and the writing 


doesn’t flow easily.” 

I then asked him to narrate to me what he remembered of the paragraph 
he had so often read and transcribed. He replied, ‘ The gentleman spoken of 
had a prominent chin and an ugly squint. He wore . . . he wore riding 
breeches and yellow gaiters. . . . He . . . carried in his hand a 
switch . . . with which . . . fromtimetotime . . . he rapped 
. . . his riding boots. There's another point I have left out; he wore a 
tall hat with a narrow flat brim . . . There is still another piece. 

It’s all chopping and changing. . . . I have forgotten pieces of it and 
things occur to me as I go over it again.”’ 

I then handed him a list of the various details mentioned in this description, 
arranged in a vertical column (ugly squint; prominent chin; tall white hat ; 
narrow flat brim ; riding breeches; yellow gaiters; carried a switch ; tapped his 
boots; talked in a hoarse voice). The whole set were reproduced correctly 
from memory, although in changed order. In fact, his memory tested in this 
way was remarkable and he explained, “If I get them in any order, just as 
recoliection comes to me . . . as soon as a word comes to me, | must 
grasp it in case it escapes me.” 

Numbers and arithmetic —He counted accurately and without hesitation, 
each number following its predecessor in rapid sequence. 

He still found great difficulty in carrying out simple exercises in arithmetic, 
and his answers, even when correct, were given slowly and with hesitation : 


Addition, Subtraction. 


231 648 
356 326 
587 974 
(wrong) (wrong) 


Coins and their relative value-—Coins and notes were named accurately and 
he was now able to state their relative value without mistakes, although he 
was somewhat slow and uncertain. But he still found much difficulty with 
change in the transactions of daily life. 

I gave him a ten-shilling note and asked him to pile up its equivalent from 
amongst the coins on the table; this he carried out with some effort correctly. 
I then handed him the same note, and telling him I had bought something fon 
two-and-six, asked for change. This puzzled him greatly ; for although he said 
““ seven-and-six,” he had great difficulty in collecting the coins to make up 
this sum. I gave him the same note once more and said I had purchased 
something for “ three-and-three ;” this he was entirely unable to work out. 
He complained, “It is parts of a shilling that bother me and a halfpenny 
makes it worse; I get confused and lose the significance of the figures.” 

Drawing.—When a painted jug was placed before him he made a recog- 
nizable outline drawing, poorly executed and omitting the pattern. The lines 
were feeble and uncertain, and a child could have done better. 
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A quarter of an hour later he reproduced it from memory with the same 
faults and omissions, saying, “ I can see the jug in front of me as I draw it. 
I can see the general shape, the colours; there’s blue and green and an eastern 
colour. I didn’t take notice of the pattern. Then there was the shape of the 
jug,a sloping shape, wider at the base than further up. The lip was slightly 
broken. Then there was the handle, an ordinary old-fashioned handle, except 
that there were one or two excrescences or rather knobs.” All these details 
were absolutely correct, but they were not represented on his drawing; in fact, 
this is another example of his remarkable power of remembering isolated 
aspects of some object or event without the ability to combine them into a 
general whole. 

Asked to draw an elephant, he produced a childishly inadequate body and 
legs, and was hopelessly puzzled over the head. He said, ~ It’s awfully 
different ; it’s hard to work in the details, to find where the details ought to 
go.” But when I drew an outline of the animal, leaving blank the eye, ear, 
trunk and mouth, he inserted all but the ear correctly, naming them as he 
did so, 

Told to draw anything he liked, he made an excellent outline picture of a 
Dutch beehive, pointing out the high entrance which distinguished it from the 
English form, and indicated the bees on guard before the opening. 

Memory and images.—There can be little doubt that he still retained con- 
siderable powers of visual imagery, although he could not always employ it at 
will for the purposes of language. He not only described to me the colour 
and form of the jug given him as a model, but when I asked him, “ Do you 
remember the man, the cat and the dog I showed you yesterday ?”’ he replied 
as follows: © Yes, a tall thin man; I think he had a tall hat; I see him, but 
I’m not clear of other details. He must be clean shaven . . . he had 
ordinary trousers . . . I can’t remember any detail about his coat. The 
dog . . . the dog wasa short thick-set type of dog, something like an 
Aberdeen terrier . . . There was shading on the picture to show his 
rough coat . . . I think he was looking to the left. The cat was sitting 
on her haunches . . . she hadthe usual . . . the usual prominence 
was given to her whiskers.” I asked if he could see them clearly, and he 
answered, Yes, I can see the cat sitting, and the shaggy dog, and the man 

° ves.’ 

He frequently gave evidence of a startling memory for detail ; for instance, 

set to write me a letter, he remembered what he had written some years before 


and amplified it on the second occasion. He visited a friend who had been a 


fellow officer in the same regiment, and astonished him by an extensive memory 
of the men’s names and peculiarities. Even when he did not know the name, 
he could describe the man sufficiently accurately to be recognizable. His 
mind contained a mass of detail which he had difficulty in utilizing for the 
logical sequence of a general statement. 

Significance of pictures.--These tests revealed the same difficulties as before, 
and he entirely failed to appreciate the meaning of the humorous picture of the 
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man who inadvertently removed his two coats on entering a theatre. He 
added, ‘ Apparently there’s a joke somewhere, but I haven't been able to see 
what it really is.” 

Orientation and plan-drawing.—He still had extreme difficulty in finding 
his way, and, although he had passed down a street many times, he never 
recognized which turning to take. When travelling by the Underground 
Railway, his wife was obliged to push him off the moving staircase; for he was 
always completely puzzled how to step from it at the end. 

Another set of observations to test his power of drawing a plan, carried 
out in the same order, brought out exactly similar results to those described 
on p. 516. 

Serial Tests. 

(1) Recognition and naming of common objects and 

(2) of colours were carried out perfectly and the names were written down 
without mistakes. 

13) The man, cat and dog tests gave him no difficulty. 

(4) The clock tests.—(See Table VIII.) 

This table shows a remarkable resemblance to that obtained two years 


before (p. 520), ample testimony to the trustworthiness of the tests. He could, 


tell the time and write it down correctly. Oral and printed commands still 


gave him considerable difticulty if presented in ordinary nomenclature, but could 
be executed, though slowly, if the order was in railway time. 

(5) The coin-bowl test was performed without mistakes. 

(6) The hand, eye and ear tests —(See Table IX.) 

Although the actual results were somewhat better these records corre- 
He had regained 


sponded closely to those obtained two years before (p. 521). 
some further power to imitate my movements and to perform pictoriai com- 
but he was still puzzled when they were reflected in the glass, and, 
although the actual errors were not numerous, his actions were slow and 
He could, however, write down my movements without fail. 


mands: 


uncertain. 
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Handbuch der Neurologie. Von M. LEwWANDoWskKy. Ergiinzungsband, 
Erster Teil. Berlin: Julius Springer. 1923. Price 20s. 

This, the first part of the supplementary volume of Lewandowsky’s “* Hand- 
buch der Neurologie,”’ is concerned with subjects on which our knowledge 
has been enriched by the experiences of the war. It contains five separate 
articles. The first, by Birnbaum, is devoted to the special forms of the 
psychopathies and psychoses observed during the war, particularly to their 
nature and their direct and indirect causal factors. Many of the conclusions 
are important, as that there is no evidence that the strain of war or even head 
injuries received during it have had any influence on the origin or course of 
general paralysis and other organic insanities. The war has apparently led to 
little or no increase in insanity in Germany, a fact which indicates that many 
exogenous factors on which much weight has been laid are of little or no 
importance. The influence of the war is seen in the increase of hysterical 
rather than psychiatric manifestations, and the tendency of the latter to assume 
hysterical features. 

In the following sections Bumke deals with the neuroses of war, Lange 
with their treatment, and Kehrer with the symptomatology of hysteria and 
neurasthenia. Bumke’s short article on the nature of the neuroses is extremely 
interesting; he denies that subconscious factors play any important part in 
their pathogenesis. Kehrer’s section contains little that is new, though he 
records many rare and curious symptoms. Lange reviews the many methods 


of treatment that have been tried. Hypnotism has been apparently much 


employed in Germany, but emphasis is also laid on the value of suggestion in 


various forms, isolation and regulated work. By these methods 90 to 95 per 
cent. of cures have been obtained, but recurrences often occurred during the 
war. Psycho-analysis is rarely required or of use. 

Redlich’s article on epilepsy is mainly a review of the literature of the last 
ten years on this disease. As he concludes that military service has had little 
or no influence on epilepsy, it is with the disease as seen in ordinary circum- 
stances that he mainly deals. There is, however, an interesting chapter on 
epilepsy following gunshot wounds of the head. 


Einfiihrnng in die Klinik der inneren Sekretion. Von G. PERITz. 
S. 257, mit 31 Abbildungen. Berlin: S. Karger. 1923. Price 

M. 4.80 
The author’s aim has been to provide a concise textbook which may, on the 
one hand, serve as an introduction to the fuller study of the complicated 
functions of the ductless glands, and on the other suffice for the needs of the 
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ordinary student. He has preduced a readable and useful volume in which 
both the clinical and physiological aspects of the subject receive due attention, 
and yet are not overladen by detail. 

The various endocrine organs are dealt with in separate chapters. Some of 
the features which attract attention are a discussion on the nature and causes 
of infantilism, the aberrance in the sexual functions due to affections of 
the genital glands, and the physiology of the parathyroids and their relation to 
spasmophiliec conditions. The functions of the hypophysis are also adequately 
discussed and its diseases referred to, though from a general rather than from 
a neurological point of view. A discussion on the influences of the various 
internal secretions on the nervous system constitutes one of the most interesting 
chapters ; a list of the pharmacological and other tests of their activities which 
is included in it also deserves mention. 

Almost all the illustrations are of clinical subjects. There is no bibliography 
or even references to the authorities cited, but the book is provided with a good 


index, 


An Outline of Psychology. By Witittam McDoucatu. Pp. 456. 
London: Methuen and Co. 1923. 


The professed objects of this book are to give the student new to psychology 
a profitable line of approach, a fruitful way of thinking of psychological problems, 
and a terminology as little misleading as possible. But it is not to the uninitiated 
student only that this textbook will appeal ; all interested in psychology will 
scan its pages with interest and profit, though they may not agree with all 
Professor McDougall's methods and conclusions. 

He insists from the first page of his preface to the last chapter of his book 
that the “stream of consciousness’’ cannot be regarded as consisting of discrete 


parts or atoms of conscious stuff, each of which may be in some way or other 


attached or related to an elementary process in the brain, and the associations 
of which can be explained by the laws of the physical and chemical sciences. 
Consequently in psychology the student cannot rely on the methods of observa- 
tion and reasoning which he has been taught to apply to the physical world, in 
which all events are regarded as links in a mechanical chain of cause and effect. 
In the mind a purposive striving’”’ is the fundamental category, and its process 
is radically different from the laws of mechanical sequence. His main effort is, 
therefore, to break loose from “the tradition of mental life as a mechanical 
mosaic,’ and he consequently treats his subject in a manner unlike that which 
it has received in most of the current textbooks of similar scope in our own and 
in other languages. 

His methods and arguments will not receive universal acceptance, and in 
certain points will certainly excite controversy, but whether we agree with them 
or not we must admit that this book is a logical and vigorous presentation of 
one point of view. The style is as concise and clear, and at the same time as 
cogent, as we have learned to expect from the author’s previous books. A 
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second volume which will treat abnormal mental processes on the same lines 


is promised. 


Papers on Psycho-analysis. By Ernest Jones. Third edition. 
London: Bailliére, Tindall and Cox. 1923. Price 25s. 

This well-known collection of papers on Psycho-analysis remains sul 
stantially unaltered. No fundamenta! changes in view are discernible, thoug) 
some ideas obscure and undeveloped in earlier Freudian writings are here furthe: 
elucidated and developed. 

The main advances, as illustrated in this book, lie in the region of so-called 
Ego psychology. This development is all to the good, seeing that the earlie 
insistence on the sexual causation of the neurosis and of character formatior 
rendered the theory difficult of acceptance by psychologists brought up in school- 
where the unifying effect of the Ego in the shaping of the mental life remains 
a matter of some importance. 

Of the newer essays the most valuable to the student of Freudian psychology 
are ‘Some Problems of Adolescence” and the “ Nature of Autosuggestion 
The application of psycho-analytic principles to the study of the psychoses 


receives further notice in various parts of the book. 


Common Symptoms of an Unsound Mind. By G. RurHERFORD JEFFREY. 
Foreword by Sir James Crichton-Browne. Pp. xviii + 264. 
London: H. K. Lewis. 1923. Price 7s. 6d. 


This book is avewedly written for the general practitioner, but even if this 
is its only aim, it is distinctly disappointing. 

Dr. Jeffrey begins with delusions, which he defines merely as “false 
beliefs’: there is no attempt at their explanation or reference to thei 
biological and clinical importance, and to their relationship to myths, dreams. 
religions and folklore. True the author mentions the “subconscious mind,’ 
but without the slightest indication of what he means by the term, and 
without defining its scope and functions. Dementia precox is divided into 
two groups, one with and the other without delusions, a somewhat novel 
classification. 

Paranoia is constantly referred to as a disease in which the pathology is 


quite unknown, which is a very sweeping and inaccurate statement. 


Hallucinations are loosely described, and nowhere is the mechanism ot 


yroiection mentioned. The author describes simple mania and melancholia as 
proj H 


clinical entities distinct from manic-depressive states, and having a _ bette 
prognosis. The very clear conceptions of Kraepelin and others of manic- 
depressive states do not seem to be appreciated by him. He rightly lays 
stress on the differences in the character of the excitement in such varying 
states as the manic phase of manic-depressive insanity, confusion and genera] 
paralysis. But the practitioner is scarcely likely to learn these differences 
when he can rely much more certainly on the cytology and chemical reactions 
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of the cerebro-spinal fluid. Lumbar puncture as a means of diagnosis does not 
appear in the volume. There are other serious omissions. There is no 
mention of presenile states of depression (true melancholia) nor of the neuroses 
and psychoneuroses, conditions which the practitioner meets more frequently. 
Arsenic as a possible cause of Korsakow’s syndrome is worthy of mention in 









view of its recent prominence. 
In tho article on testamentary capacity, there are no practical directions to 
guide the practitioner in the examination of a person whose will, for instance, 







might be disputed. 










The Psychology of Education. By D. KenNepy-FRAsER. London: 
Methuen and Co., Ltd. 1923. Price 6s. 6d. 


[t would be impossible for the lay reader to gain any idea of the scope and 
methods of Modern Educational Psychology by a reading of a large textbook 
or articles in the Journals. He would be immediately appalled by the dis- 
cussions on the nature of general intelligence, and the detailed mathematical 
analysis of correlations. Dr. Fraser has designed his book in order to intro- 
duce the uninitiated into the methods of psychological investigation in so far 
as they concern education. Part I is a clear statement of the methods of 
investigating intelligence by the now familiar tests and their modifications. 
While the exposition of method and application leaves nothing to be desired, 
one would like to have an even elementary discussion of the controversial side 
of the problems of the intelligent quotient, and the way in which such quotients 
are capable of modification by more rational and sympathetic treatment of 
apparently backward children. The author wisely does not go into the vexed 
question of general intelligence. 

The rest of the book covers the whole field of psychological development 
under the head of the various psychological functions, and the subject is 
throughout treated from the point of view of the development of the child 
mind. So many textbooks of psychology are in the habit of treating mental 
development in the abstract that this approach is very refreshing. The object 
of the book is to prove that by experimental discovery of the type of reaction 
to which the child belongs better results in education can be achieved, so that 
having discovered the path along which development in a particular case 
normally moves, more rapid and valuable progress can be obtained. 

























The Constitutional Factors in Dementia Precor. By N. D. C. Lewis. 

New York: Nervous and Mental Disease Monographs. No. 35. 
1923. 
The author, after a brief account of the history and psychological make-up 
of the patient, gives a detailed report of the pathological findings in the 
viscera in general, and of the circulatory system and endocrine glands in par- 
ticular, in twenty-two cases of dementia precox. The heart shows arrested 
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development at the pubescent stage, diminished connective tissue displacement, 
and the muscle fibres are small though normal. In the aorta there is frequently 
a thinning of the intima, but the media is denser in structure than in organic 
disease of the arteries. He regards this condition as similar to that found in 
the status lymphaticus syndrome, a condition frequently met with in dementia 
precox. 

The most striking endocrine changes occur in the testicles, thyroid and 
adrenals. There again the changes suggest a regressive phenomenon, or rather 
developmental arrest at the puberty stage, but there is always sufficient 
glandular structure left to permit the emergence of secondary sexual 
characteristics. 

In the fact that these three glands have been associated with the emotional 
disposition of individuals he sees at least a point of contact between the 
physical state and the psychological picture of dementia precox. Further, on 
the psychological side one of the features is what psychologists speak of as 
the regressive type of mentality. 


Observations et Expériences de Psychologie Scolaire. Programmes des 


Ecoles Normales. By M. Foncautt. Paris: Les Presses Uni- 
versitaires de France. 1923. Price 5 francs. 


Professor Foneault’s little handbook is a concise account of the methods of 
investigation of the minds of children in the Ecoles Normales. 

In the space of 150 pages he covers the whole field of experimental psy- 
chology as applicable to school children of all ages. The opening chapters are 
psycho-physiological, that is concerned with the physical functions and the 
organs of sense. Thence he passes on to consider memory, mental fatigue, 
judgment, reasoning and language, with their modifications at various times 
in the school day. 

Complex activities such as imagination, dreaming, character and tempera- 
ment are fully considered. There is no concession made to transcendental 
psychology, the whole being considered from the experimental point of view 
with just those introspective notes which make observation complete. He is 
fully alive to the difficulty of making a reliable diagnosis of intellectual capacity 
from mere routine examination by tests during school hours, and recognizes 
that a proper judgment of character can only be obtained by personal appre- 
ciation on the part of those persons who are in constant contact with the 
children, as the parents and teachers. 
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